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RELIABILITY 


FOR PROPER FUNCTIONING 


are fully opened and closed 


R. D. Wood Gate Valves are espe- 
cially designed for long underground 
service. 

The well-known reliability of 
R. D. Wood Gate Valves is a direct 
result of their simplicity—the ab- 
sence of parts that could give trouble. 
There are only three moving mem- 
bers—the spreader and two discs. 
In opening, the discs are lifted clear 
of the seats, leaving an unobstructed 
passage for the flow of water. In 
closing, they are wedged into place 
without distortion. No gadgets to go 
wrong, no pockets to collect scale 
and sediment. 

A smoothly operating system is 
vital to every community. Let us 
show you how R. D. Wood Gate 
Valves make water systems more 
reliable, at the same time reducing 
maintenance to the minimum. Send 
for complete information today. 


Seasoned castings. 
Rigidly inspected. 
Working pressure up to 
175 lbs. Tested to 300 
lbs. Conforming to 
AWWA specifications. 
Supplied with bell, 
flanged or mechanical 
joint pipe connections. 


R.D. WOOD COMPANY 


OF YOUR SYSTEM Public Ledger Building, Independence Square 
make sure that all valves Philadelphia 5, Pa. 


at least once a year. Manufacturers of Mathews Hydrants and "Sand-Spun” 
Pipe (centrifugally cast in sand molds) 
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BELOW—Installing the 30” Lock 
Joint supply line for Ciudad Trujillo 
in the Dominican Republic. This line, 
undamaged by shocks which destroyed 
many structures in the vicinity, gave 
unimpaired service throughout the 
severe earthquake of 1940. 


RIGHT—Damage attending the rup- 
ture of a large water main in a 
crowded community. 


ONE SLIGHT FLAW IN A PIPE 


may develop the proportions of a major 
catastrophe when an important water 
line ruptures in a crowded area. Utilities 
can be impaired, property flooded, traf- 
fic stalled, business lost, life endangered. 
A bad break in more ways than one, but 
a break which could be avoided by using 
Lock Joint Pressure Pipe. 

Lock Joint’s water-tight expansion 
joints built into every section of pipe 
provide unrestrained flexibility under 
back loads to accommodate not only 
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normal ground settlement but traffic vi- 
brations and variations in temperature. 
The high factor of safety assured by its 
time-tested design of reinforcement pro- 
vides for every pipe an abundant reserve 
against water hammer and pressure 
surges. Experience shows conclusively 
hey Lock Joint Pressure Pipe does not 
ail. 
When planning your next water sup- 
ly main—specify Lock Joint Concrete 
ure Pipe—the pipe with a proven 
record of safety. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 
Pressure Pipe Plants: 


Wharton, N. J. * Turner, Kan. * Detroit, Mich. 


BRANCH OFFICES: Casper, Wyo. + Cheyenne, Wyo. 


Denve 


Col. « Kansas City, Mo. + Valley Park, Mo. + Chicago, Til, 


Conn. + Tucumcari, N. Mex. « Oklahoma City, Okla. + Tulsa, Okla. 


SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters from 16” up as 
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well as Concrete Pipe of all types for Sanitary Sewers, 
Storm Drains, Culverts and Subaqueous Lines. 
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TRIDENT 


INTERCHANGEABILITY 
PROTECTS YOUR INVESTMENT 


and your revende 


Trident Interchangeability doesn’t 

mean replacing old parts in old style 

meters. It means putting modern, 

NEW IN 1898... improved parts in meters whose 
Better than new sound basic design has not changed 
so: in 50 years. Thus, these new, im- 
proved parts make old Trident 

Meters even BETTER than when 

new ... they do not depreciate in 

value nor in accuracy .. . they will 


not become obsolete. 


NEPTUNE COMPANY 50 West 50th Street YORK 20, N.Y. 
h Offices in Atlanta, Boston, Chicago, Dallas, Denve: 
ille, North Kansas City, Portland, Ore., 
NEPTUNE METERS, LTD., Long Branch, Ont., Conada 


INTERCHANGEABILITY MEANS TRIDENT METERS 


WILL NOT BECOME OBSOLETE 
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Quebec’s famous Citadel, over 330 feet above the St. Lawrence, as it looked 100 years ago 


Romantic Quebec has a cast iron gas main in 
service that was installed over a century ago. 
Reminiscent of those days are the horse-drawn 
vehicles for nostalgic tourists. Now, how could the 
gas engineers have foreseen the advent of 
trailer-trucks and giant buses, and the resultant 
traffic-shock? . . . That sewers and conduits for 
utility services would ultimately share the 
underground at risk of soil disturbances? Yet 

that gallant old cast iron main has had the necessary 
shock-strength and beam strength. Effective 
resistance to corrosion, as well as strength, are must 
factors of long life in pipe to be laid under city streets. 
This is shown by the fact that cast iron water 

and gas mains, laid over 100 years ago, 

are still serving in the streets of more than 

30 cities in the United States and Canada. 
United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S.A. 
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1879—ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 


1. Single Acting 
2. Double Acting 


rate of flow 
REDUCING VALVE 
Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 
2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 


vaLvs _tion. 


Electric remote 
control— 
solenoid or 


can be 
furnished 


Adapted for use as primary or 
secondary control on any of the 
aay controlled or operated 

ves. 


Packing Replacements for all Ross Valves Through Top af Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 


safe operating 

for 

SURGE-RELIEF VALVE 

Maintains 
* desired = 
discharge A self contained 
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REMOTE CONTROL VALVE 
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COMING MEETINGS 


May 17-19—Pacific Northwest Section at Vancouver Hotel, Vancouver, 
B.C. Secretary: O. P. Newman, Secy., Boise Water 
Corp., Boise, Idaho. 


21-23—Canadian Section at Royal Alexandra Hotel, Winnipeg, 
Man. Secretary: A. E. Berry, Ontario Dept. of Health, 
Parliament Bldgs., Toronto 2, Ont. 


June 29—New Jersey Section Summer Meeting (inspection trip and 
luncheon), Trenton, N.J. Secretary, C. B. Tygert, Box 
178, Newark 1, N.J. 
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Treated water that’s lost in waste sludge at the pre-treatment step is just 
as important—and costly—as every gallon that goes to the filters or mains. 
The Dorrco Hydrd-Treator has two exclusive features that cut these losses 

.. and at the same time improve the entire operation—whether its soften- 
ing, color or turbidity removal or a combination of all three. 


Thick, dense sludge produced by the squeezing action of the rotating 
rakes on the Hydro-Treator floor and sludge pocket, is positively re- 
moved at final density from the tank with a Dorrco VM variable stroke 

Pump operated by a program time clock. 
Pump discharge falls to a splitter box where a regulated amount of 
sludge is mixed and returned to the tank with the incoming raw water. 
These factors cut water loss to an absolute minimum. If you'd like more 
information on the Hydro-Treator—operating results, drawings and pho- 
tographs—and a complete description with sample specifications; a new 
32-page bulletin #9041 has just been printed and will be sent on request. 
Address your inquiries to The Dorr Company, Barry Place, Stamford, 
Conn.; or in Canada, to The Dorr Company, 80 Richmond Street, West, 


Toronto 1. No obligation, of course. 
Hydro-Treator is a trademark of The Dorr Company, Reg. U. S. Pat. Off. 


WORLD - WIDE RESEARCH - ENGINEERING ~- EQUIPMENT 


THE DORR COMPANY - ENGINEERS STAMFORD, COnn 
Associoted Companies and Representatives in the principal cities of the world 
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“Heavens to Betsy! 
Aqua Nuchar Activated Carbon” 


“Never again,” said this bright, young 
water works operator. “From now on, 
I’m keeping a reserve stock of Aqua 
Nuchar Activated Carbon on hand just 
in case a sudden taste or odor develops in 
our raw water supply.” 


We're out of 


But even the best managed water plants 
run out of Activated Carbon. That is 
why warehouse and factory stocks of Aqua 
Nuchar are maintained at strategic points 
throughout the country so that rush de- 
liveries can usually be made within 24 hours 
or less by local express. 


division west virginia pulp and paper company 


= 
2 
CHEMICAL SALES 
NEW YORK CENTRAL BLDG. PURE OIL BLDG. LIBERTY-LINCOLN BLDG. LEADER BLDG. ao 
230 PARK AVENUE 35 E. WACKER DRIVE BROAD & CHESTNUT STS. 526 SUPERIOR AVE., N.W. ape 
NEW YORK 17, WN. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 7, PA. CLEVELAND 14, OHIO i Se 


AMERICAN WATER WORKS ASSOCIATION May 1951 
COPYRIGHT, 1951, BY THE AMERICAN WATER WORKS ASSOCIATION, INC. Vol. 43 * No.5 


Contents 


A Method for Decontaminating Small Volumes of Radioactive Water 
R. A. LauperpALE & A. H. Emmons 327 


A New Water Supply for the Alexandria Water Company...... E. H. Avpricn 332 


The Relationship of Water Works to General City Administrations 
Joun H. Huss 349 


Louis E. Ayres 355 
F. Carter 358 


Mobile Radio Communications in California—Panel Discussion 
M. J. SHectton & N. J. KENDALL 367 


A Continuous Odor Monitor and Threshold Tester H. H. Gerstein 373 
Photographing Water Wells CLaupDE LavaAL Jr. 378 


Automatic Pump Control M. E. Rocers 383 


Officers & Directors ii Membership Changes 

Division & Section Officers i Condensation 

Percolation & Runoff Section Meetings 


The Reading Meter Index of Advertisers’ Products 


Reproduction of the contents, either as a whole or in part, is forbidden, unless specific permission has 
been obtained from the Editor of this Journat. The Association is not responsible, as a body, for 
the facts and opinions advanced in any of the papers or discussions published in its proceedings. 


Indexed annually in December; and regularly by Industrial Arts Index and Engineering Index. 
Microfilm edition (for Journat subscribers only) by University Microfilms, Ann Arbor, Mich. 
AU correspondence relating te the publication ef papers should be addressed to: 
Harry E. Jordan, Secretary—521 Fifth Avenue, New York 17, N.Y. 


$7.00 of members’ dues are applied as a subscription to the JouRNAL; additional single copies 
to members—S0 cents; single copies to non-members—75 cents. 


| 

Water Works Accounting 

Departments 

: 

48 
92 

og 


CH AR 


TELL THE J@ 


Recorder speak for themselves in proving the value of 
residual recording. Wherever Recorders are installed, the 
charts point. out any irregularities in the chlorination 
process — show the way to correct difficulties — and give 
continuous proof of proper operation. In modern plants 
everywhere, more cnd more operators depend on Residual 
Recorders for uniform chlorine residuals. 

This accurate control of chlorine residuals, not possible 
with periodic testing, results in greater uniformity of water 
quality — an objective towards which all plants are striving; 
helps eliminate wastage of chlorine by over treatment; and 
prevents possible health hazards which may result from 
under treatment. 

W&T’s publication,“Charts Tell a Story,” shows, by the 
reproduction of actual charts, how Residual Recorders have 
aided typical plants all over the country. 

Why not write for your copy today — or call your 
W&T Engineer — to see how residual recording can help 
in your plant, too? 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
WEWARK 1, NEW JERSEY © REPRESENTED IN PRINCIPAL CiTIES 


Charts from the Wallace & Tiernan Residual Chlorine 
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A Method for Decontaminating Small Volumes 
of Radioactive Water 


By R. A. Lauderdale and A. H. Emmons 


A contribution to the Journal by R. A. Lauderdale, Associate Health 
Physicist, and A. H. Emmons, Jr. Chemist, Health Physics Div., Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 


ECENT investigations into the de- 
contamination of radioactive liq- 
uids at Oak Ridge National Laboratory 
have led to the development of a com- 
pact decontamination unit which can 
be adapted to purify emergency drink- 
ing water supplies. With this device, 
water which was made extremely radio- 
active by the addition of a complete 
mixture of fission-produced radioiso- 
topes, was treated to give a product 
containing less than 10°* microcuries 
(ue.) of activity per ml. This concen- 
tration of radioactivity is approximately 
one hundredth the maximum concen- 
trations—of the order of 10°? pc. per ml. 
for both alpha and beta contamination 
—suggested (1, 2, 3) as acceptable for 
emergency use during a 7-10 day pe- 
riod. Although experimental work has 
not yet been completed, the interest 
shown in these findings has persuaded 
the authors to issue a report on work 
to date. 
The decontamination treatment which 
has been found to be most effective con- 
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sists in passing the radioactive water 
through the following materials, ar- 
ranged in series: steel wool, burnt clay, 
activated carbon and a mixture of ion 
exchange resins. Two columns, each 
? in. in diameter and 26 in. long, were 
so arranged that the water flowed up 
through the first section and down 
through the second. The first section 
contained 50 g. of grade 0 steel wool, 
packed into 15 in. of column length; 
37 g. of calcined clay packed into 8 in. 
of column; and 12 g. of activated car- 
bon packed into 3 in. of column. The 
second section of the unit was packed 
to a depth of 26 in. with a mixture of 
quaternary amine-polystyrene (strong 
base) type anion-exchange resin and 
nuclear-sulfonic polystyrene (strong 
acid) type cation-exchange resin. 


Preparation of Feed 


The diluted feed was prepared by add- 
ing tap water to a 60-hour-old solution 
of fission-produced radioisotopes to 
give a radioactivity concentration of 


AE 
4 
a 
a 
+ 
ony, 
ty 


328 


approximately 2.5 wc. per ml. of feed. 
As the stock solution was highly acid, it 
was evaporated to dryness to expel 
most of the acid. The feed was ad- 
justed to the pH of tap water (7.5) 
by adding NaOH. Table 1 gives an 
ionic analysis of the Oak Ridge tap 
water which was used to prepare the 
feed solutions. The feed did not con- 
tain fission products in the same ratio 
as would be found following a bomb 
blast, but it did contain portions of all 
the radioisotopes that would be present. 


TABLE I 
Ionic Analysis of Feed Water * 


Constituent Concentration 
ppm. 
Alkalinity as CaCO; 2 
(phenolphthalein) 
Alkalinity as CaCO; 90 
(methyl orange) 
Soap hardness as CaCO; 90 
Dissolved CO: 3 
Dissolved solids 120 
Nonvolatile solids 80 
SiO, 6 
Ca 25 
Mg 8 
Na 6-8 
SO, 30 
Cl 6 
COs; 54 
HCO; 115 


* With pH value of 7.5. 


The results obtained were, therefore, 
considered to be representative of the 
decontamination that could be secured 
under actual emergency conditions, 
such as might result from a bomb burst 
or from direct contamination with fis- 
sion products. 

The effects of flow rate and resin 
depth, the efficiency of resin used alone 
and the effectiveness of each compo- 
nent, as used in the apparatus, were 
among the operating factors studied. 
The end-point of each run was arbi- 
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trarily designated as that volume at 
which the radioactivity in the effluent 
exceeded we. per ml. 

Flow rates varying between 0.4 gpm. 
per sq.ft. of column area to 5.0 gpm. 
per sq.ft. were used. It was found that 
in this range neither the efficiency of 
removal nor the total capacity of the 
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Activity of Effluent as a Function 
of Volume 
A flow rate of 2.95 gpm. per sq.ft. was 
used in this test with a feed containing 
approximately 2.5 pc. per ml. of radio- 
activity. Results indicate that the volume 
of water which can be treated before 
effluent activity exceeds any given quan- 
tity is almost directly proportional to the 
total volume of resin used. This suggests 
the possibility of using extremely small 
units to treat small volumes of water. 


Fig. 1. 


unit was affected. Indications were 
that even higher flow rates could be 
employed. 

The effect of the resin depth is il- 
lustrated in Fig. 1. A flow rate of 2.95 
gpm. per sq.ft. was used in this test 
with feed containing approximately 2.5 
pe. per ml. of radioactivity. Results in- 
dicate that the volume of water which 
can be treated, before effluent activity 
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exceeds any given quantity, is almost di- 
rectly proportional to the total volume 
of resin used. This suggests the pos- 
sibility of using extremely small units 
to treat small quantities of water. As 
yet, no studies have been made of col- 
umns containing resin depths of less 
than 13 in, 


Radioactivity of Effluent 


Figure 2 compares the radioactivity 
of the effluent from a resin column used 
alone and that from a resin column used 
in conjunction with steel wool, clay and 
carbon. Leakage from the resin column 
which was used alone was apparent al- 
most immediately ; the end-point of 10~* 
pe. per ml. (equivalent to 10 counts 
per minute per ml.) was exceeded at 
about 3 1. With the complete unit, 
however, 28 1. were processed before 
the effluent activity exceeded 10 yc. 
per ml. At 25 1. the resin column had 
broken completely, whereas at the same 
volume the effluent activity of the com- 
plete unit was still considerably lower 
than 10~ ye. per ml., although a gradual 
breakthrough was beginning to take 
place. The activity of the effluent in- 
creased slowly until at about 40 1. it 
leveled off to approximately 5 x 10+ 
pe. per ml., a radioactivity lower by a 
factor of twenty than the maximum 
permissible emergency concentration. 
Up to about 28 1. the effluent remained 
essentially deionized with a pH of 
nearly 7.0. As radioactivity began to 
increase, however, a simultaneous drop 
in pH occurred, and small quantities 
of solids were found in the liquid. This 
performance is to be expected as the 
resin becomes depleted. The pH of 
the effluent at 40 1. was approximately 
4.3. That no sharp breakthrough oc- 
curred with the combined assembly 
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can be attributed to the effectiveness 
of the steel wool, clay and carbon in 
removing radio-ions which normally 
leak through the mixed resin column 
and to the continued adsorption of 
higher valence cations by the cation 
resin. 

Although the active emitters in the 
effluent have not yet been identified, 
absorption and decay curve analyses 
indicated that at least three components 
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Fig. 2. Comparison of Treatment by Ion 
Exchange Alone and by Complete Unit 
The activity of the effluent from a resin 
column used alone and that from a resin 
column used in conjunction with steel 
wool, clay and carbon are compared in 
the above figure. A flow rate of 35 ml. 
per minute was used with a feed con- 
taining approximately 475,000 counts per 
minute per ml. (2.5 pc. per ml.) 


were present. The absorption curve 
showed that, of total effluent activity, 
about 6.0 per cent had an energy of 
1.9 million electron volts (Mev), 56 per 
cent had an energy of 0.7 Mev., and 28 
per cent had an energy of approximately 
0.4 Mev. A decay curve of the same 
effluent activity indicated the presence 
of isotopes with half-lives of 5 hours, 
15 hours, and 65 days. Using an evap- 
orated sample in a standard alpha 
counter, 0.07 disintegrations per minute 
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per ml. of alpha activity were found to 
be present in 36 1. of water. 


Removal of Fission Products 


The efficiency of steel wool in re- 
moving fission products from water is 
apparent from the data given in Table 
2. This table contains the results of 
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steel wool, 12.0 per cent by the clay, 0.8 
per cent by the carbon, 1.9 per cent by 
the cation exchangers, and 0.2 per cent 
by the anion exchanger. The percent- 
age of each isotope removed by the 
various components is also shown. 
With the 60-hour-old mixture of iso- 
topes, the steel wool removed approxi- 


TABLE 2 
Radiochemical Analysis of Activity Adsorbed by Decontaminants 
Isotope Steel Wool Burnt Clay ——— Cation Resin | Anion Resin 

Total Beta—c./m.* 2.35 X10°| 3.3X10® | 2.2110? | 5.2810" | 5.87x10% 
Proportion of total Beta—% | 85.26 11.99 0.80 1.92 0.21 
Ruthenium—c./m. 4.43107} 1.67X10®| 6.5310 | 8.89x10* | 4.0x 
Proportion of total Ru—% 95.96 3.62 0.14 0.19 0.09 
Zirconium—c./m. 1.72108} 7.37105} 1.05105 | | 3.06104 
Proportion of total Zr—% 99.39 0.43 0.061 0.108 0.018 
Strontium—c./m. 8.36107} 1.6310" | 3.8310" | 3.69105 
Proportion of total Sr—% 69.72 18.27 3.56 8.37 0.81 

Total Rare Earths—c./m. 1.54 10°} 2.31108} 1.6410° | 1.2110® | 5.94104 
Proportion of total R.E.—% | 86.81 13.02 0.09 0.06 0.003 
Ceriumt—c./m. 6.81108} 1.99107} 2.34104 1.5110® | 1.3610 
Proportion of total Ce—% 97.13 2.84 0.003 0.02 0.002 
Cesium—c./m. 10®| 1.60108} None found | 5.72 10° | 5.06x 

- Proportion of total Cs—% 59.74 39.99 0.0 0.14 0.13 
Niobium—c./m. 6.99 10°} 4.10108} 8.25108 | 3.1210" | 1.14108 
Proportion of total Nb—% 98.7 0.58 0.12 0.44 0.16 

Tellurium—c./m. 1.15107} 2.3104 2.77X10* | 3.87108 
Proportion of total Te—% 98.34 0.89 0.19 0.237 0.331 


* Counts per minute. ; 
+ Cerium is also included in total rare earths. 


radiochemical analyses of the activity 
eluted from each component following 
a test in which a month-old fission 
product solution was used. The effi- 
ciencies shown therefore are those of 
isotopes of long half-life. As indi- 
cated by the table, 85.3 per cent of 
the radioactivity was removed by the 


mately 86.3 per cent of the total radio- 
activity, the clay and carbon combined, 
2.5 per cent, and the mixed resin ap- 
proximately 11.3 per cent. 

The specific actions of all the ma- 
terials employed in the unit have not 
yet been established. Steel wool was 
added primarily to remove ruthenium, 
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for which it had been found to be very 
effective, and possibly other noble 
metals. Its effectiveness in removing 
large percentages of other isotopes was 
not expected. The hypothesis has been 
advanced that steel wool serves both 
as a reducing agent, with a subsequent 
plating taking place, and as a medium 
for the adsorption of radio-colloids, 
many of which exist at the pH of the 
tap water used. It was found that 
radioactivity could not be removed from 
the steel wool merely by washing it 
with water, thus ruling out the possi- 
bility that its action was the simple, 
mechanical one of floc filtration. A di- 
lute HCI solution was more successful 
in removing the radioactivity efficiently 
in preparing the steel wool for further 
use. 

During operation, a band of rust, 
caused by oxidation of the iron by air 
in the water, appeared at the bottom of 
the column. No difficulty resulted from 


this, however, as the progress of the 
rust band up the column was very slow. 
It was found that plugging of the col- 
umn occurred if fine iron filings were 
used in place of the steel wool, or if an 
extremely fine grade of steel wool were 


used. It should be possible, however, 
to use a coarse grade of iron chips, or 
possibly another metal in granular 
form, and benefit by the greater ease of 
packing which they afford. 

The burnt clay was found, through 
tracer runs with both natural and pre- 
pared earths, to be highly efficient in 
the adsorption of cesium, and to a les- 
ser extent, strontium. It also served as 
a filter and adsorbent for the small 
quantities of iron which were removed 
from the steel wool. The carbon was 
added primarily for taste, odor and 
color control, as well as for the re- 
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moval of small quantities of radioac- 
tivity. A number of ion-exchange res- 
ins are available which will serve 
equally well. In general, these should 
be of the strong base and strong acid 
types to effect greater salt-splitting and 
faster reactions. 


Conclusion 


It has been found possible to decon- 
taminate a highly radioactive water to 
a level well below the emergency con- 
centration permissible for drinking pur- 
poses by means of a compact unit con- 
structed of readily available materials. 
Because the principal radioisotopes in 
the effluent obtained by this method 
from a recently produced mixture of 
fission products appear to be relatively 
short-lived, a concentration of 10~* pc. 
per ml. presents little biological hazard. 
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ARELY in these times does the op- 

portunity come to promote, plan, 
construct and operate an entirely new 
water supply system. In the past sev- 
eral years, the Alexandria Water Co., 
serving Alexandria and the surround- 
ing area of Virginia, has had that op- 
portunity. In the resultant new 4-mgd. 
plant are several novel features which 
may be of special interest to the water 
works profession. 

A number of factors created the need 
for a new water supply. Alexandria’s 
former supply had been secured from 
Cameron Run, a stream with a rather 
small drainage area of 33 square miles. 
At the headwaters, on Holmes Run, 
was an impounding reservoir holding 
817 mil.gal. Continuing growth in the 
area was rapidly populating the water- 
shed. More important, it was found 
that trunk and intercepting sewers laid 
adjacent to the streams constituting 
the source of the water supply were ma- 
terially depleting the reservoir and 
streams through infiltration. In dry 
periods such infiltration might seriously 
reduce the safe yield of water below 
the amount required to serve even the 
existing service area. 

In addition, the growth of adjacent 
Fairfax County was being retarded by 
the lack of an adequate water supply 
system. To expand the service area 
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throughout the southern part of Fair- 
fax County would require a substantial 
additional source of water. Well yields 
were not satisfactory except in limited 
areas and even in those areas a dry pe- 
riod might well demonstrate their in- 
adequacy. 

In the area under consideration, 
there were three streams which were 
considered for development—the Ac- 
cotink, Pohick and Occoquan Creeks. 
The first of these streams was already 
in limited use as a source of water for 
Fort Belvcir, located at the confluence 
of Accotink Creek and the Potomac 
River. Both the Accotink and Pohick 
Creeks have small drainage areas, and 
the amount of storage which would 
be necessary to provide a dependable 
supply for the area made both these 
streams uneconomical of development 
except as an addition to the existing 
supply. Furthermore, any new devel- 
opment would have to provide for con- 
siderable future growth in the area to 
be served. 

Occoquan Creek, flowing into the 
Potomac River at Woodbridge about 
20 miles south of Alexandria, has a 
drainage area at tidewater of about 
550 square miles. With its branches— 
Bull Run of historical fame, and Broad 
and Cedar Runs—Occoquan Creek 
flows through relatively sparsely popu- 
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lated farm and wooded lands. Manas- 
sas is the largest community in the 
area and it is located about 15 miles 
upstream, off the major streams. Ap- 
proximately fifteen years earlier, there 
had been a small power development 7 
miles above tidewater. A part of this 
project, a dam impounding an estimated 
1} to 2 bil.gal., was lying idle at the 
time the new project was under con- 
sideration. A power development had 
been projected at tidewater 50 years 
earlier and considerable land and rights 
were assembled, but no work was ever 
carried through. The Alexandria Wa- 
ter Co. purchased the rights and prop- 
erty, thereby securing the rights to the 
full flow of Occoquan Creek at tide- 
water with a fairly large impounding 
reservoir some distance upstream. 
This provided an acceptable supply, 
capable of expansion, which would fur- 
nish a water supply for the area for 
many years to come. 

During the past year and one-half, 
construction of the following units was 
completed : 


1. A dam and intake located about 
1,800 ft. above tidewater. 

2. A conduit from the intake to the 
raw water pumping station, carrying 
water for both domestic use and power 
generation. 

3. A raw water pumping station at 
tidewater. 

4. A raw water transmission main. 

5. A purification plant and high 
service pumping station. 

6. A transmission main to Alex- 
andria. 


Dam and Intake 


The intake is located about 1,800 ft. 
upstream from tidewater on the Oc- 
coquan near Occoquan Village, where 
a gravity, overflow type concrete dam 
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was constructed across a rocky gorge. 
It is about 450 ft. long with a maximum 
height of about 30 ft. at its spillway 
level, an elevation of 52 ft. Flash- 
boards raise the water an additional 
3 ft. to an elevation of 55 ft., which will 
provide storage for about 55 mil.gal. 
The storage available upstream, in the 
reservoir formed by the power devel- 
opment dam—estimated at 1.5 to 2.0 
bil.gal—can be drawn upon as required. 

The intake is composed of three com- 
partments with coarse bar screens 
across their receiving ends. A fine 
mesh traveling screen is also included 
in the compartment supplying the raw 
water. The other two compartments 


form the head works for conveying wa- 
ter for power generation to the raw 
water pumping station. 


Conduit 


A three-compartment reinforced con- 
crete conduit conveys the water ap- 
proximately 2,000 ft. from the point of 
intake to the raw water pumping sta- 
tion adjacent to Occoquan Village. 
The two conduits used for power gen- 
eration are 4 by 4 ft. each whereas the 
raw water supply conduit is 2 by 4 ft. in 
cross section. 

The conduits discharge near the 
pumping station into two 54-in. steel 
penstocks for turbine connections and 
one 36-in. steel suction line to the raw 
water pumps. A 24-ft. diameter steel 
surge tank, its top level reaching an ele- 
vation of 65 ft., is connected to one of 
the 54-in. steel penstocks adjacent to 
the raw water pumping station. All 
lines are valved and cross connected. 
In normal operation, both power con- 
duits are open; the cross connection 
with the 36-in. water supply line is 
protected against unscreened water 
feeding into the pumps, but is open to 
reverse flow for surge suppression. 
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Raw Water Pumping Station 


The raw water pumping station is a 
brick and steel structure housing three 
4.5-mgd. pumps and a hydraulic tur- 
bine-driven power generator. Two of 
the raw water pumps have dual drives 
and may be driven either directly, by 
200-hp. squirrel-cage motors connected 


Fig. 1. 
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raw water pump is motor-driven only. 
Space is available in the station for 
three additional motor-driven units. 
The vertical electric generator, driven 
by a vertical Francis turbine, has a 350- 
kw. capacity at its rated head. Suffi- 
cient stream flow is available for a good 
part of each year to operate all turbine- 


Raw Water Pumping Station 


The raw water pumping station is a brick and steel structure housing three 4.5-mgd. 


raw water pumps and a hydraulic turbine-driven power generator. 


A 30-in. steel and 


prestressed concrete discharge main, extending approximately 2,500 ft. from the sta- 


tion, conveys the raw water to the purification plant. 


A steel bridge and trestle carry 


the pipe across Occoquan Creek and up a steep ravine to the plant. 


at one end, or, through gears, by hori- 
zontal hydraulic turbines located at the 
other end of the pump axis. The 
Francis type turbines are rated at 210 
hp. with a 48-ft. head. With flash- 
boards in place on the dam, and a tidal 
elevation of 0, a head of 55 ft., less the 
friction losses in the conduits, is avail- 
able to drive the turbines, The third 


driven units. Over longer periods, 
both, and for still longer periods, one 
of the raw water pumps can be driven 
by water power. 

The generator forms an alternate 
source of power for the two wound- 
rotor type, motor-driven, high-service 
pumps located in the high-service sta- 
tion. Not only does the power avail- 


4 
£2) 


May 1951 NEW 
able from stream flow reduce pumping 
costs, but sufficient standby power serv- 
ice can be furnished through hydraulic 
turbines to supply 9 mgd. through the 
operation of two raw-water and two 
high-service pumps and to provide light 
and other station needs. 
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carry the pipe across Occoquan Creek 
and up a steep ravine to the treatment 
plant. Space is provided on the bridge 
and trestle for an additional main; a 
connection is also provided for the pos- 
sible addition of a pipe in the stream 
bed. 


Fig. 2. Interior of Raw Water Pumping Station 


The raw water pumping station houses three raw water pumps and a hydraulic turbine- 
driven power generator. Two of the raw water pumps have dual drives and may be 
driven cither directly, by 200-hp. squirrel-cage motors connected at one end, or, through 
gears, by horizontal hydraulic turbines located at the other end of the pump axis. The 
third raw water pump is motor-driven only. Space is also available for three additional 
motor-driven units. A vertical electric generator, driven by a vertical Francis turbine, 
forms an alternate source of power for the two wound-rotor type, motor-driven, high- 
service pumps in the high-service station. 


Raw Water Transmission Main 


From the raw water pumping sta- 
tion, a 30-in. steel and prestressed con- 
crete discharge main conveys the raw 
water approximately 2,500 ft. to the 
purification plant, which is on a hill, at 
an approximate flow-line elevation of 
245 ft. A steel bridge and trestle 


Figure 1 is an exterior view of the 
raw water pumping station and the dis- 
charge main; Fig. 2 shows the interior 
of the station. 


Treatment Works 


The plant does not employ any 
unusual treatment process. Raw wa- 


24-in. c.-i. Wash Water Pipe \ 


56 ft. 6 in. 42 ft. 
24-in, c.1. Drain Pipe Tubing 


invert of Gullet el. 233.00 


6-in. c.-1, Gate Valve 
6-in. c.-i. Drain 


Strainer 
14 ft: 


3 ft. 3 in. 


Thrust Blocks 
24-in. Manhole’ 
12.in. c.-i. influent Walkway 
12-in. ¢.-i. Gate 
Valve and Box 
4 
Z 4 
12-in. col. i i “ 
Overflow 4 
ci. 
4/ Drain 


gat 18-in. Drain? 2.in. Access 


12-in. | Manhole at Bottom 


Valve and 


8 Equally Spaced Holes 


12-in. Wide Gullet Sloping 
in Direction Shown 


24-in. Manhole Invert of Guillet el. 237.50 


8-in. Wide x6 ft. Long 
Overflow Box 


Ladder Rungs 


12-in. 0.c. 
12.in. Gullet Filter Sand 


12-in. influent Pipe 


12-in. c.-i. Drain 


Sec. A-A 
Fig. 3. Diagrammatic Plan of a Purification Unit 


The basic plan of the Occoquan treatment plant incorporates in each of four individual 

purification units complete facilities for mixing, flocculation, settling and filtration. 

The units are constructed in the open as round, steel tanks. In the center is a circular 

mixing and flocculating compartment surrounded annularly by the settling com- 

partment; the filter comprises the outside annular space with a drain gullet separating 
it from the settling basin. Section E-E is shown in Fig. 4. 
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Fig. 4. Cross Section of Filter Unit 


This view of the outer portion of the purification unit corresponds to Sec. E-E 
of the plan in Fig. 3. 
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Fig. 5. Exterior View of the Purification Units 


The Occoquan units are constructed of steel, but similar units can also be built of 
plain, reinforced or prestressed concrete, and can be earth embanked or covered if 
desired. Depth of water in each tank is 15 ft. 


ter is treated with alum, lime, carbon 
and chlorine as required; mixing, set- 
tling, filtering, pH correction and pre- 
and postchlorination are all included in 
the treatment process. 

It is in the construction of the several 
elements of the treatment unit that there 
is a departure from the conventional 
type of purification plant. There are 
four independent purification units, 
each with complete facilities for mix- 
ing, flocculation, settling and filtration. 
Space, piping and the control building 
are so organized as to make possible an 
ultimate twelve units. Economies of 
construction and operation are secured 
by this design; preliminary operating 
results also seem to indicate an im- 
provement in the art of purification. 


Purification Units 


Although the four purification units 
at the Occoquan plant are constructed 


in the open as round steel tanks, they 
can also be built, of plain, reinforced or 
prestressed concrete, and they can be 
earth embanked or covered if necessary. 
The different purification processes are 
accomplished in annular compartments 
of each unit. A diagrammatic plan of 
the unit is shown in Fig. 3and 4. In the 
center is a circular mixing and flocculat- 
ing compartment, surrounded annularly 
by the settling compartment ; in still an- 
other annular ring, on the outside, is the 
filter with a drain gullet separating it 
from the settling basin. The water 
depth in the tank is 15 ft. The diameter 
of the mixing compartment is 24 ft.; 
of the settling compartment, 76 ft. ; and 
of the filter, 84 ft. 

Chemicals are introduced into the 
raw water pipeline just before the wa- 
ter enters the central compartment of 
the purification unit. A quick mix is 
secured in the entrance line and the 


338 
= 
4 
i 
¥ 
: 
q 
Se 


May 1931 


Fig. 6. Outside Rim of the Filtering 
Compartment 
The filter, circling the periphery of the 
tank, is 3 ft. wide. The drain gullet, 
located between the filter and the settling 
compartments, is filled with concrete and 
slopes down from the back of the filter to 
the drain outlet in front. The filter 
medium consists of 30 in. of sand resting 
directly on a filter bottom composed of 
porous carborundum plates supported by 
steel channels. Below the filter bottom 
is an annular filtered water compartment 
which is 4 ft. deep. 


mixing is continued more slowly by in- 
troducing the treated water tangentially 
at the top of the mixing chamber. Me- 
chanical mixing can easily be provided. 
The flocculated water passes on to the 
settling compartment through baffled, 
horizontal slots near the bottom of the 
mixing compartment ring. The move- 
ment of water through the settling basin 
is upward and outward, its velocity 
decreasing as it enters the filtering 
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Fig. 7. Outside Rim of Filter During 
Backwash 


The hydraulic valves in the Occoquan 
plant are controlled pneumatically and 
washing of the filters is accomplished 
either automatically or manually from a 
central control board. Under automatic 
operation, an. electropneumatic program 
control instrument will continue the 
washing operation by opening and clos- 
ing the necessary valves throughout the 
cycle of washing and returning the filter 
to normal operation. Included in the 
program is a selective two-stage washing 
period with time elements and rates of 
wash controllable at the central control 
board. A controller in the wash line 
serves to regulate the wash rate. 


compartment over the top of the sec- 
ond annular ring. 

The filter, circling the periphery of 
the tank, is 3 ft. wide. The drain gul- 
let between the filter and the settling 
compartments is 1 ft. wide; it is filled 
with concrete which slopes from the 
back of the filter to the drain outlet in 
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front. The maximum movement of 
wash water is 3 ft. Although surface 
wash is not used in this plant, it can be 
installed simply and economically. The 
exterior of the purification units is 
shown in Fig. 5. The outside rim of 
the filter is shown in Fig. 6, with Fig. 7 
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steel channels. Below the filter bottom 
is an annular filtered water compart- 
ment, 4 ft. deep. Necessary piping con- 
nections, consisting of influent, effluent, 
wash and drain connections, with hy- 
draulic valves, controllers, and other 
appurtenances, are housed in a small 


Fig. 8. Panel Control Board 


The operation of the filters is controlled either automatically or manually from a cen- 
tral control board. Pneumatic filter rate setters permit the operator to change filter 
rates for individual filters without visiting the valve houses. In fact, the entire filter- 
_ ing operation, including variations in filtration and wash rates, can be controlled from 
_ the board. Head loss and flow rate recorders, as well as the customary elevation, 
venturi meter and pressure gages, are provided on the control board. 


showing its appearance during back- 
wash. 

The filter medium consists of 30 in. 
of sand ranging in size from 0.45 to 0.50 
mm., with a uniformity coefficient of 
1.6. The sand rests directly on the 
filter bottom, which is composed of por- 
ous carborundum plates supported by 


building located between the two filters 
over the main lines. These are con- 
structed of reinforced concrete pipe and 
are completely buried. An exterior re- 
wash connection on each unit dis- 
charges into an open sump. 

The operation of the filters is con- 
ducted in the usual manner except that 
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in the Occoquan plant the hydraulic 
valves are controlled pneumatically and 
washing is accomplished either auto- 
matically or manually from a central 
control board, shown in Fig. 8. When 
loss-of head in a filter reaches a certain 
predetermined limit (normally from 
8 to 10 ft.), an alarm bell rings and a 
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program is a selective two-stage wash- 
ing period, the time elements and wash 
rates of which may be varied at the 
central control board. Push button 
control is also provided at each purifi- 
cation unit to permit prolonging the 
wash period. Present operations are 
based on a low wash rate of approxi- 


Mixing 
0 | 


minutes 
Time 


3 
hours 


Fig. 9. Mixing, Settling, and Filtration Rates 


Mixing and settling detentions for filter loadings at the Chattanooga, Beaver Run and 

Alexandria plants are compared. At anormal filter rate of 2 gpm. per sq. ft. of filter 

area, approximately 30 minutes’ detention in the mixing compartment and 4.65 hours 

in the settling compartment are provided in the Alexandria plant. It is expected that 

each unit can operate at a rate of 3.0 mgd. This will give satisfactory treatment and 

provide approximately 23 minutes’ detention in the mixing compartment and 3.5 hours 
in the settling compartment. 


light goes on to indicate the need for 
washing. Automatic operation is in- 
stituted by the pressing of a button, and 
an electropneumatic program control 
instrument opens and closes the neces- 
sary valves throughout the cycle of 
washing and returning the filter to its 
normal operation. Included in this 


mately 9 in. rise per minute for 3 min- 
utes to break up the filter sand slowly ; 
for scouring action, this is followed by 
an 18 to 20 in. rise for from 5 to 6 min- 
utes. A controller in the wash line 
serves to regulate the wash rate. 
Pneumatic filter rate setters are also 
provided on the control board, permit- 
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ting the operator to change filter rates 
for individual filters without visiting 
the valve houses. In fact, the entire 
filtering operation, with whatever vari- 
ations are desired, can be controlled 
from the board. Occasional visits to 
the filters, particularly during washing, 
are of course desirable, but, with auto- 
matic operation, they are not normally 
necessary. Head loss and flow rate re- 
corders, as well as the customary ele- 
vation, venturi meter and pressure 
gages required in a filter plant, are pro- 
.Vided on the control board. 

Mixing and settling detentions for 
different filter loadings are shown in 
Fig. 9. At a normal filter rate of 2 
gpm. per sq.ft. of filter area, approxi- 
mately 30 minutes’ detention in the mix- 
ing compartment and 4 hours 42 min- 
utes in the settling compartment is pro- 
vided. It is expected that each unit 
can operate at a rate of 3.0 mgd., thus 
affording satisfactory treatment and 
providing approximately 23 minutes’ 
detention in the mixing compartment 
and 34 hours in the settling compart- 
ment. 


Control House 


As previously noted, the control 
board (Fig. 8) for the operation of all 
filters is located in a central building. 
Space is also provided here for chemi- 
cal feed equipment, chemical storage, 
chlorine cylinder scale and chlorination 
rooms, high service pumping equip- 
ment, laboratory, office and service 
rooms of various descriptions. Figure 
10 is a general plan and elevation of the 
purification plant and high service sta- 
tion. 

The chemical feed equipment con- 
sists of two alum solution machines and 
loading hoppers, two lime machines, a 
lime saturator tank and storage space 
which will hold more than four carloads 


NEW WATER SUPPLY 


343 


of chemicals. A carbon feed machine 
and storage space are located in a 
separate room. 

Chemicals are received in bags, un- 
loaded on wooden pallets and moved 
by a small gasoline-driven fork truck. 
They are stored on the pallets, in stacks 
4 ft. high, with two pallets in each tier. 
The chemicals are handled only twice: 
in unloading from the cars or trucks to 
pallets and in transferring from the pal- 
lets to the feed hoppers. The building 
construction permits truck delivery to 
the chemical storage floor. 

Chlorine cylinder scales and chlorine 
feeders are located in adjacent rooms, 
with scale dials visible in both. Ton 
cylinders of chlorine are delivered by 
truck and transferred to weighing scales 
by a manually operated chain hoist. 
Two such platform scales serve the two 
solution-feed chlorinating units ; space is 
provided for a third. The unit used in 
prechlorination is operated manually ; 
that used for postchlorination is propor- 
tioned to the venturi meter discharge 
measurement. A continuous chlorine 
residual recorder is provided in the 
chlorination room to record residuals in 
the filtered water. 

The high-service pumping equip- 
ment comprises three 4.5-mgd. centrif- 
ugal pumping units operated by 200- 
hp. motors. Two units are run by 
wound-rotor type motors operated 
either by outside power or by power 
generated at the raw-water pumping 
station. The third unit is driven by a 
squirrel cage motor. The switchgear 
is arranged to keep the two sources of 
power separate, but it is possible to 
operate the wound-rotor units on gen- 
erated power while the third unit is 
operating on purchased power. Starter 
and control equipment is housed in en- 
closed cabinets aligned with the filter 
control board. Manually operated 
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cranes have been provided in the pump 
rooms of both the raw water and high 
service stations to facilitate the moving 
of equipment. 

A small service room holds a prim- 
ing pump and, for use in the event of 
failure of other sources of power, a 
small gasoline-driven high pressure 
pump to operate hydraulic valves and 
fill other station needs, and a small 
gasoline-driven lighting generator. 

The laboratory is fully equipped for 
all the usual chemical and bacteriologi- 
cal testing. A small office is provided, 
as well as toilets, a wash room and a 
heater room. In the rear of the build- 
ing, beneath the chemical storage room, 
is storage space for trucks and work 
equipment of various sorts. 

The control building (Fig. 11) is 
pleasing in appearance and soundly 
built. Its exterior brick is buff col- 
ored with precast concrete trim, alumi- 
num windows, stainless steel down- 
spouts and an aluminum canopy and 
entrance door. All of the rooms except 
the storage and service rooms are fin- 
ished in buff colored, glazed wall tile, 
and are equipped with acoustic ceilings 
and red quarry tile floors. 

Beneath the main building is a fil- 
tered water basin with a capacity of 
410,000 gal. Additional storage in the 
purification units totals 90,000 gal., but 
is usable only when the individual fil- 
ters are not in operation. Piping con- 
nections in the basin as well as wash 
water tank and pumping arrangements 
are designed for a definite future use. 
The 1-mil.gal. wash water tank pro- 
vided for in the original construction is 
oversize and so located as ultimately 
to serve also as a storage tank on the 
plant end of a future low level main 
serving the area along the Potomac 
River and the main service area in Al- 
exandria. To further this purpose, 
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flexibility of pumping and piping pro- 
visions has been provided. 

The filtered water normally flows di- 
rectly from the filters into the clear well 
below the control house. The clear 
well can be bypassed, however, through 
a pipeline which carries the filtered wa- 
ter directly to the high lift pumps. 
Wash water pumps taking suction from 
the clear well normally fill the wash wa- 
ter tank through a branch of the same 
discharge header which provides the 
suction for the high lift pumps. Hy- 
draulically operated valves, operated | 
from the filter control board, permit 


Fig. 11. Exterior View of the Control 
Building 


The control building is pleasing in ap- 

pearance and soundly built. The exterior 

brick is buff colored with precast con- 

crete trim, aluminum windows, stainless 

steel downspouts and an aluminum canopy 
and entrance door. 


the high lift pumps to take suction 
from the clear well, from the filters di- 
rectly, or from the discharge header 
of the wash water pumps connected to 
the tank. The storage and head now 
provided by the tank and the booster 
service which will be provided by the 
wash water pumps can be utilized to in- 
crease high service discharge rates and 
pressures. 

At present, the wash water pumps 
are only large enough to furnish wash 
water. In the future, they will be re- 
placed by pumps with a capacity of 25 
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to 30 mgd. designed to serve three pos- 
sible uses: (1) provide wash water ; 
(2) provide a low service supply to 
Alexandria and the intervening low 
area ; and (3) provided a booster for the 
high service pumps when demands in 
that service require it. 


Operating Results 


It was believed that certain benefits 
would be derived from this new type 
of plant in addition to the economies of 
construction. Preliminary operating 
experiences seem to indicate that these 
benefits will be achieved. 

It was believed that the conditioning 
of the water for filtration would be im- 
proved by as little movement and agi- 
tation as possible after settling. In the 
conventional filtration plant, the set- 
tled water is considerably agitated as 
it travels through pipelines or valved 
openings to the filters. The smaller and 
lighter floc which remains after set- 
tling, and which it is desirable to carry 
intact to the filters, is broken up and 
dissipated by such agitation. In the 
Occoquan filters, there is no such dis- 
turbance of floc. To prevent any tur- 
bulence or undue increase in velocity 
as the settled water passes to the filter, 
the filter compartment is filled to the 
normal flow line after washing. 

It follows that there is a negligible 
loss of head from the time the treated 
water enters the purification unit un- 
til it reaches the filter sand. In many 
plants, the loss of head through piping 
and valves between the mixing and set- 
tling basins and between the settling 
basins and filters is substantial. 

Another important difference in 
these units is the depth of the water 
maintained over the filter sand. The 
conventional filter maintains a depth of 
3 to 4 ft. whereas the depth in these 
units is approximately 8 ft. There is 
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no negative head developed in the filter 
sand or below for filter losses of up 
to 8 ft. To filter with such a loss in 
a conventional unit would require a 
negative head in the underdrain sys- 
tem. It is possible that a somewhat 
different and improved filtering action 
will result from eliminating all op- 
erations with negative head. 

Tests have indicated that the loss of 
head in the filter when washing at a 24- 
in. rise is only 33 in., with 3 in. of this 
occurring in the porous plate. The 
character of the washing action in the 
Occoquan filters is also different, so 
that a 20-in. wash rise seems to be ef- 
fective in securing a good scouring ac- 
tion on the sand. 

Average filter runs vary between 40 
and 65 hours when washing at head 
losses of 8 ft.; the amount of wash wa- 
ter used is between 1.5 and 2.5 per cent. 

Whenever one filter is out of oper- 
ation, the corresponding mixing and 
settling capacity is also idle, so that 
a more uniform operating result is 
achieved. It is possible to expand the 
entire plant simply and economically 
by adding additional units when re- 
quired. 

Occoquan Creek may be described as 
a “flashy” stream characterized by 
quick changes in water quality. Color 
removal is always a problem and, at 
times of heavy rains, turbidity changes 
are rapid and large. 

Table 1 compares the results of puri- 
fication operations during the months 
of December 1949 and 1950 and Janu- 
ary 1950 and 1951 at both the old and 
new plants. Turbidity and color at 
both plants were negligible following fil- 
tration. Although the new plant has 
been in operation for only a short time 
and receives a somewhat more highly 
colored raw water, with more variable 
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TABLE 1 
Comparison of Treatment at the Cameron Run and Occoquan Plants 


Treated water—mil.gal. 191.45 199.64 193.84 200.64 
Range—med. 5.14-6.67 | 5.26-6.94 || 5.40-6.56 | 6.09-6.81 
Raw water avg. turbidity—ppm. 23 69 16 29 
Range—ppm. 7-200 15-600 7-100 16-50 
Raw water avg. color—ppm. 19 38 19 33 
Range—ppm. T-35 25-70 T-35 25-55 
Raw water avg. alkalinity, M.O.—ppm. 19 20 19 24 
Filtered—ppm 25 24 24 29 
Raw water range—ppm. 14-21 12-24 16-20 22-26 
Filtered range—ppm. 23-27 18-29 23-26 22-32 
Avg. pH—Raw 7.0 7.0 7.0 7.1 
Filtered 8.7 8.2 8.6 8.4 
Range raw 6.9-7.1 6.6-7.1 6.9-7.1 7.0-7.3 
Range filtered 8.5-8.9 7.4-8.7 8.5-8.8 7.9-8.7 
Water temperature, avg.—° F. 41.1 38.2 45.5 37.3 
Range 36-49 34-44 38-53 35-41 
Lime used—lb. 17,350 21,050 16,700 25,890 
Cost $156.15 $ 210.50 $150.30 $258.90 
Cost per mil.gal. $ 1.82 $ 1.05 $ 0.77 $ 1.29 
Alum used—lb. 19,950 33,700 20,300 25,750 
Cost $379.05 $ 674.00 $388.10 $515.00 
Cost per mil.gal. $ 1.98 $ 3.38 $ 2.00 $ 2.56 
- Carbon used—lb. 1,140 560 1,090 0 
Cost $ 68.40 $ 33.60 $ 65.40 0 
Cost per mil.gal. $ 036 | $ 0.17 $ 0.34 0 
Ammonium Sulfate—Ilb. 603.3 0 509.4 0 
Cost $ 22.32 0 $ 18.85 0 
Cost per mil.gal. $ 0.12 0 $ 0.10 0 
Chlorine (pre-)—lb. 972.5 716 970 476 
Cost $106.98 $ 57.28 $105.75 42.84 
Cost per mil.gal. $ 056 | $ 0.29 $ 0.55 $ 0.21 
Chlorine (post-)—lb. 1206.5 1230 1018 955 
Cost $132.72 $ 98.40 $110.98 $ 85.95 
Cost per mil.gal. $ 069 | $ 0.49 $ 0.57 $ 0.43 
Total chemical cost $865.62 $1,073.78 $839.38 $902.69 
Cost per mil.gal. $ 4.52 $ 5.38 $ 4.33 $ 4.49 


turbidity than the old, preliminary re- in addition to their work at the Oc- 
sults compare favorably with those at coquan plant. 
the old plant. Bacteriological results ? 
were uniformly good at both plants. Construction Cost 
The operating force of twelve con- The construction of the new Oc- 
sists of four shift men at the raw water coquan plant was carried on by force 
pumping station and four at the purifi- account under the supervision of the 
cation plant, a chief engineer, a chem- American Water Works Service Co. 
ist, a maintenance man and a laborer. Transmission mains were laid by con- 
Both the chief engineer and the main- tract, but all materials were purchased 
tenance man have certain other duties by the service company. The cost of 
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the different parts of the project, ex- 
cluding the cost of the land, engineer- 
ing and interest during construction, is 
shown in Table 2. Estimates of the 
cost, at 1950 levels, of plants of various 
sizes are given in Table 3. Assuming 


TABLE 2 
Cost of Construction—Occoquan Project 


Cost 


$ 174,234 
183,122 
84,153 
108,679 
18,927 
8,914 
104,991 


Item 


Dam and intake 

Raw water conduit 

Raw water pumping station 
Raw water pumping equipment 
Roads to raw water station 
Power line 

Raw water main and bridge 


SUBTOTAL 683,020 


Purification units, piping and 330,947 
controls 

Control house and high service 
station 

Valve houses 

Clear water reservoir 

Wash water standpipe 

High service pumping equip- 
ment 

Chemical treatment equipment 
and furniture 

Roads, grading and planting 


149,892 


13,060 
41,193 
43,895 
67,399 


17,898 
28,415* 
SUBTOTAL 692,699* 
Transmission mains 
30-in. (47,000 ft.) 


24-in. (30,700 ft.) 
20-in. ( 6,500 ft.) 


733,562 
340,965 
82,268 


SuBTOTAL (84,200 ft.) 
$2,532,514* 


* Approximately $7,000 remains to be spent. 


TOTAL COST 


a 3-mgd. unit capacity, based on a fil- 
tration rate of 2.7 gpm. per sq.ft., the 
constructon of four units, including 
high lift pumping equipment adequate 
for 12 mgd., would have totaled $705,- 
000, or $58,700 per mgd. Expanded 
to include twelve units, the estimated 


NEW WATER SUPPLY 


1,156,795 


347 


cost would have been $1,093,000, or 
$30,400 per mgd. of capacity. 

A conventional filter plant of 5 mgd. 
capacity (with 10 mgd. of settling ca- 
pacity) was constructed at the same 
time, and under the same supervision, 
in Granite City, Ill. Although simply 
constructed, and with the same plant 
elements, but without Occoquan’s 
provisions for expansion, the cost 
amounted to over $100,000 per mgd. 
of capacity. 

In these times of rapidly soaring 
costs, a private utility must seek every 
means at its disposal to effect econo- 
mies. The level of prices vividly ac- 
cents the fact that substantial savings 
can be effected in the construction of 
the Occoquan-type plant over the con- 
ventional filter plant. Further econo- 
mies may be achieved by providing floc- 
culators or similar mechanical equip- 
ment to reduce settling time. 
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sisted by C. E. Trowbridge, Chief San. 
Engr., and D. F. Bixler, Mech. Engr., 
on the chemical and mechanical de- 
sign and equipment respectively. 

The construction of the plant, by 
force account, was carried out under 
the general supervision of G. A. Wood- 
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TABLE 3 
Estimated Cost of Occoquan Purification Plant and High Service Station 
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Number of 3-mgd. Units 


Description 


4 


6 8 10 12 


Purification Units, Piping and Controls 


$331,000 


$410,000 |$500,000 |$570,000 | $650,000 


Control House and High Service Station | 150,000 | 150,000 | 150,000 | 150,000 150,000 
Valve Houses 13,000 | 20,000 | 27,000; 34,000 41,000 
Clear Water Basin and Wash Water Tank} 85,000 | 85,000 |} 85,000 | 85,000 85,000 
High Service Pumping Equipment 72,000 | 78,000 |} 85,000} 92,000 99,000 
Chemical Treatment Plant 18,000 20,000 22,000 24,000 26,000 
Roads, Grading and Planting 36,000 | 36,000 | 38,000 | 40,000 42,000 


TOTAL COST 
Cost PER MGD. OF CAPACITY 


$705,000 
$ 58,700 


$799,000 
$ 44,400 


$907,000 
$ 37,800 


$995,000 |$1,093,000 
$ 33,300 30,400 


house, Chief Construction Engr., with 
E. F. Meyer, Construction Engr., di- 
rectly in charge. 

Under the local manager, N. W. 
Masker, Chief Engr., and A. W. La- 
mond, Chemist, are in charge of op- 
eration of the plant. 

The filter equipment and controls, in- 
cluding the remote control and auto- 
matic filter and washing mechanism, 
were engineered and built by Builders- 
Providence, Inc. Ingersoll-Rand and 
the General Electric Co. furnished the 
pumping and electrical equipment; 
James Leffel .& Co., the water tur- 
bines. Hammond Iron Works fur- 
nished and erected the steel purification 
units, wash water tank and surge tank. 
The Carborundum Co. furnished the 
porous plate filter bottoms. 

Transmission mains were laid, under 
contract, by Henry Alward & Co., 


Nance & Vivadelli, and the A. Stanley 
Mundy Co. Prestressed concrete pipe 
was furnished by the Lock Joint Pipe 
Co. 

Construction started in June 1949 
and was virtually complete in Septem- 
ber 1950. Preliminary operation began 
in October; the plant has been in con- 
tinuous operation since December 1, 
1950. 

The photographs used to illustrate 
this paper were made by Ralph Tyler of 
the American Water Works Service 
Co., Philadelphia, Pa. 

Officers and directors of the subsidi- 
ary and parent companies deserve full 
credit for approving and supporting the 
project, particularly those elements of 
the purification plant which depart 
from the conventional. It is only by 
such successful experimentation that 
progress becomes possible. 
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The Relationship of Water Works to 
General City Administration 


By John H. Huss 


A paper presented on October 25, 1950, at the Michigan Section Meet- 
ing, Detroit, Mich., by John H. Huss, Director, Michigan Municipal 


League, Ann Arbor, Mich. 


T may seem obvious that a safe and 

adequate water supply has-had a 
marked influence on the growth and 
development of America’s cities and 
villages. The truth of this statement 
is clearly demonstrated by recent de- 
velopments in the community of San- 
ford, Mich. 

Sanford, an unincorporated commu- 
nity of approximately 500 people, lo- 
cated about ten miles west of Midland, 
is now experiencing a decline in popu- 
lation because of an inadequate water 
supply. Its people are dependent upon 
simple dug wells which do not produce 
enough wholesome water to meet their 
needs. In an effort to supply members 
of the community with a good water 
supply, civic leaders in Sanford are 
planning to incorporate as a home rule 
village as the only means by which they 
can create.a framework within which 
they can meet this problem effectively. 

Similar problems have arisen else- 
where and have been resolved in a like 
manner. Their handling suggests how 
vital is the link between the water util- 
ity and the municipality and how nec- 
essary is the establishment of an effec- 
tive and sound working relationship 
between the elected representatives of 
the people and those technicians and 
administrators concerned with supply- 
ing wholesome and abundant water. 


The creation and sound operation of a 
water utility is not an end in itself, but 
a means to promote and safeguard the 
general health and welfare of the citi- 
zens of a community. 

Without the type of water supply 
that water. works officials are today 
making available, urban living would 
be impossible. In general, the inter- 


dependence of individuals varies di- 
rectly with the number of people living 


within a given area. As the population 
of a city increases, the need for proper 
safeguards for the public health are 
augmented almost with each individual 
addition to the community. A sound 
public health program invariably gives 
top priority to a sanitary and abundant 
water supply. 

Without the necessary water supply, 
the amazing technological progress 
made in the present century would not 
have been possible. Technological 
progress is not possible without indus- 
trialization; industrialization implies 
urbanization; and urbanization is im- 
possible without a water supply which 
meets the multifold needs of the com- 
munity. 

Accompanying the marked growth 
of municipal services has been a grow- 
ing awareness on the part of the public 
that government is equipped to do a 
job and to do it well. No longer can 
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it be said that “government is sure 
to be inefficient.” The commendable 
achievements of municipal water utili- 
ties have helped to explode the myth of 
governmental incompetence. It must 
be remembered that as the level of ef- 
ficiency in providing municipal serv- 
ices increases, the extension of munici- 
pal activities will also increase. The 
role of water works officials in foster- 
ing the growth of municipal services 
cannot be overemphasized. In a very 
real sense, they have made a genuine 
contribution both to the growth of 
municipal services and to the proof 
that government can do an efficient, 
businesslike job. 

Many services now available in the 
municipalities of this country have only 
been rendered for a relatively short 
period of time. Unquestionably, it is 
necessary to exert every effort to find 
ways in which a given service can be 
improved. There will undoubtedly be 
realignments and readjustments in 
municipal organization and operation 
which will result from the experience 
gained in current operation. Activi- 
ties now performed by municipalities 
may be omitted or dropped; others 
may be taken up by private business 
or the effects may be reversed. Re- 
gardless of what changes do or do not 
take place, it is important to bear in 
mind that municipalities, like states, 
should be thought of, in some measure, 
as laboratories in which may be found 
the best means of providing services 
in a democratic manner. 

Only insofar as problems are ap- 
roached with an open mind, intelli- 
gently and with imagination, can the 
water utility expect, in the future, to 
provide the most efficient municipal 
service at the lowest possible cost. 
This is a matter with which water util- 
ity people are vitally concerned in their 
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day-to-day and month-to-month opera- 
tions. It is of great concern to most 
elected representatives of cities and vil- 
lages and to all conscientious adminis- 
trators regardless of their particular 
fields of activity. 


Municipal Water Works 


There are several reasons why the 
water utility should be an integral part 
of the general municipal government. 
The close relationship which already 
exists between the water utility and the 
municipal government has been sug- 
gested as one reason. The importance 
of water to the growth and develop- 
ment of the country’s municipalities, 
has also been emphasized. In addi- 
tion, municipal governments provide 
a framework conducive to the growth 
and improvement of water utilities 
Without planning, zoning, plumbing 
regulation and building codes, for ex- 
ample, it would be impossible for the 
average water works to operate at its 
present high level of efficiency. This 
mutual dependence suggests that in- 
tegration of the water works into the 
framework of the general municipal 
government would not be an unnatural 
arrangement and to the author’s mind 
the advisability of such a step is ap- 
parent. 

If the interdependence of the water 
department and the rest of the city 
government can be clearly established, 
the only remaining argument for “in- 
dependent status of the water works” 
would seem to be the necessity for 
keeping “politics” out of water depart- 
ment operations. Both propositions 
will bear examination. 

One of the closest relationships ex- 
isting between the water department 
and another municipal service is that 
between the water department and the 
municipal fire department. Without a 


; : 
: 
aes 
. 
5 
3 
} 
4 
4 
i 
; 
4 


May 1951 MUNICIPAL 
water works system designed, con- 
structed and operated in such a manner 
as to provide a supply of water ade- 
quate to community fire protection, a 
fire department offers only nominal 
protection. The public water supply is 
the most important of a number of 
factors determining fire insurance 
rates. It is absolutely necessary for 
the heads of the water works and fire 
departments to understand each other’s 
departmental problems and limitations. 
A spirit of cooperation must prevail 
between these two departments in 
every community. 


Cooperation 


Cooperation between the public 
works department and the water works 
department is also important. What 
would happen, for example, were 


streets and sewers to be flushed during 
hours of peak domestic use? The an- 
swer clearly indicates that cooperation 


is necessary to avoid the consequences 
of the badly timed water usage. For 
a water department to be properly ad- 
vised of emergencies that require spe- 
cial conservation practices, cooperation 
between departments is essential. Such 
cooperation is also essential in coordi- 
nating street paving and main installa- 
tion programs and in any public rela- 
tions program which aims to secure 
public support for a _ conservation 
program. Such programs are the re- 
sponsibility of the elected representa- 
tives as well as the department heads. 

Certainly close cooperation is vital 
in city planning. Suppose for a mo- 
ment that the city planner recom- 
mended annexation, with utter disre- 
gard for the resulting problems that 
might face water officials. The point 
does not have to be labored. 

Most readers will immediately rec- 
ognize the importance of cooperation 
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in the areas already discussed. There 
is one area, however, where, in the 
author’s experience, water works peo- 
ple have not recognized the necessity 
of cooperation with the general city ad- 
ministration. This is in the field of 
salaries and wages. In the several 
years that the author has worked with 
municipal governments, in the develop- 
ment of classification and salary and 
wage plans, he has frequently found 
that the salaries and wages of water de- 
partment employees exceeded those 
of other departmental employees doing 
work of equal difficulty and responsi- 
bility. It is not suggested that the 
wages of water department employees 
be lowered. It should be recognized, 
however, that the salaries and wages 
of employees of independent water de- 
partments are frequently set without 
any relationship to those of other em- 
ployees in the city government. This 
may be directly attributable to the 
highly independent operation of the 
water departments. 


Financing Water Works 


The close relationship between wa- 
ter works administrations and the mu- 
nicipal governments can be seen in the 
financing of water operations. The 
rates charged are fair and just only if 
consideration is given to local condi- 
tions which affect both the costs of 
the utility and general administrative 
policy. There can be little question 
but that the rates charged for water 
service should be adequate to meet the 
cost of supplying the service (capi- 
tal, operating and maintenance costs). 
Rates should also be adequate to cover 
necessary improvement and should be 
set high enough to enable the water 
department to meet any possible con- 
tingencies. In the author’s opinion, 
the city should pay for municipal use 
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of water and the water utility should 
show as an operating expense those 
special services secured from the mu- 
nicipal government. The accounting 
system should, in a very real sense, 
reflect an independent status for the 
water utility even though the utility 
itself may not be operating completely 
outside tlie broad governmental frame- 
work. 

Proper financial planning in a mu- 
nicipality requires that a very impor- 
tant segment of the total plan include 
water works improvements. This 
principle again suggests the need for 
the complete cooperation of the water 
works expert and the municipal plan- 
ning group that is only possible when 
the water department is closely knit 
with other municipal departments. In 
Michigan, municipalities have greater 
freedom in financing improvements 
than they do in many states. An im- 
provement can be financed by revenue 
bonds—by which the earnings of the 
utility are pledged—or general obliga- 
tion bonds—by which the taxing power 
of the municipality itself is pledged. 
If the idea of financial independence is 
carried to its logical conclusions, reve- 
nue bonds usually offer the best method 
of financing improvements. If close 
cooperation exists between the utility 
and the municipal administration (be- 
cause rates are invariably fixed by 
ordinance), and if the management of 
the water utility is efficient and has 
produced a satisfactory earning rec- 
ord, interest rates on revenue bonds 
should be comparable with those se- 
cured on general obligation bonds, even 
though the latter can usually be sold 
at a slightly lower interest rate. 

The financing and financial planning 
of a water utility can only be con- 
ducted properly in terms of the total 
needs of the community. Planning 
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and administrative policy are the 
proper function of elected representa- 
tives and municipal administrators; 
Financial plans must necessarily be 
drawn up in terms of total govern- 
ment needs, not in terms of what may 
be desirable in any one area. The 
utility should be so managed, however, 
as to allow its internal managerial and 
financial affairs to be handled with 
relatively little ‘outside’ interference. 

The question of diversion of utility 
earnings to other governmental opera- 
tions is another important aspect of 
water utility financing. The experts, 
themselves, are at odds on the merits 
of this practice. According to a very 
good authority (1): 


Those who oppose the practice contend 
that the policy, once established, will lead 
to abuse, and that the financial structure 
of the utility will ultimately be impaired. 
They think it unfair to the consumer to 
be required to bear the added burden of 
the support of general government by 
subscribing to rates above those that 
would be required if no part of the earn- 
ings were diverted. In general, these 
objections are sound. Both those who 
favor some diversion of earnings and 
those who oppose such a policy agree that 
any diversion is obviously unwise which 
jeopardizes the ability of the utility to 
meet financial obligations, to operate and 
maintain itself satisfactorily and to pro- 
vide adequate funds for future expansion. 

There are conditions in some cities, 
however, which seem to justify some 
diversion of utility revenues for the sup- 
port of the general city government. 
Small cities largely built around public 
institutions which do not contribute to 
municipal revenues find it necessary to 
have some means of increasing their in- 
come other than by taxing real property 
if the desired level of local government 
is to be maintained. The property tax 
base of such cities is usually small and, in 
addition, the proportion of rented prop- 
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erty to owner-occupied homes is apt to 
be large. By maintaining rate schedules 
for municipal utility service somewhat 
above those required for necessary utility 
purposes and diverting the excess earn- 
ings to general city funds, a portion of 
the cost of local government is shifted 
to the utility customers. Since many of 
these are renters who pay no property 
tax, home owners are thereby relieved of 
some of the excessive real estate taxes 
otherwise necessary. There is little dan- 
ger of abuse of such a policy if property 
tax rates are maintained at high levels 
and the public is fully informed of the 
need for diverting a reasonable amount 
of utility earnings each year to supple- 
ment tax revenue. The reason and need 
for the practice should be explained and 
fully understood by both taxpayers and 
utility consumers before such a policy is 
put into effect. 


Independent Boards 


Consider the operation of the inde- 
pendent boards in contrast to depart- 


ments with single heads. The Inter- 
national City Managers’ Assn. (1, p. 
185) does an excellent job of classi- 
fying the various types of water utility 
management. It points out that there 
are four major groups in the United 
States : 


1. District water authorities having 
jurisdiction over regional districts em- 
bracing self-supporting utilities of one 
or more municipalities with their adja- 
cent distributing territories. 

2. Independent boards or commissions 
within a municipality created to adminis- 
ter water utilities, independent of the 
central municipal government. 

3. Administration under a single indi- 
vidual such as the appointed city manager 
in the council-manager plan; an elected 
commissioner under the commission plan; 
or the mayor in the mayor-council plan 
of government. 

4. A committee of the council in the 
mayor-council plan of government. 
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Much has been written about the 
relative advantages and disadvantages 
of the various types of administra- 
tive authority. As is pointed out by 
the I.C.M.A. text (1, p. 185): “The 
economics involved in a remote or dif- 
ficult source of supply and the nature 
of the distribution system determine 
to a large extent the wisdom of creat- 
ing regional districts.” 

The author recognizes that there are 
many who favor the independent board 
because they feel that it frees utility 
management of political interference. 
There are some who fear a concentra- 
tion of administrative authority in a 
single individual such as a city man- 
ager, commissioner, or mayor. They 
contend that such an individual would 
assume the responsibilities of the de- 
tailed operation as well as the adminis- 
tration of the utility, would dispense 
with the services of a competent su- 
perintendent and would scatter the 
various functions of the water works 
such as accounting, purchasing and 
construction among the various city 
departments handling similar matters. 
Certainly no competent individual, 
whether he be city manager, commis- 
sioner or mayor, would pursue such 
a course unless by so doing some ma- 
terial benefits accrued to the utility. 
In many of the smaller and in some of 
the larger municipalities the billing 
and collection of accounts, purchasing 
of supplies, meter reading and other 
functions can be combined with other 
similar functions of the central munici- 
pal government to effect substantial 
savings in operating costs. For ex- 
ample, the use of utility meter re- 


pairmen as inspectors or parking me- 


ter repairmen might mean a lower 
cost of government and a better utili- 
zation of personnel. Where such econ- 
omy is possible, there appears to be no 
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logical reason why the consolidation of 
functions should not be made and the 
saving realized. 

The I.C.M.A. text also points out 
(1, p. 186): 


Under any form of administrative au- 
thority, the water utility should be free 
from political interference. The legis- 
lative body under which top management 
in the utility operates will, in any sense, 
be composed of elective or appointive of- 
ficials, but if the utility is to operate in 
a satisfactory manner, the person directly 
responsible for it must be free to employ 
and discharge the administrative and op- 
erating staff. The body of employees in 
either the large or small utility should 
be headed by an individual who has care- 
fully been specially trained; but in any 
case he must be thoroughly familiar with 
all details of water works operation. He 
must be able to work with his associates 
in other municipal departments as well 
as to inspire the confidence of those under 
his supervision. As in other municipal 
functions, enlightened personnel practices 
are most helpful in the retention of com- 
petent and trustworthy employees in this 
utility. 


Municipal Control 


The cry, “Keep politics out of gov- 
ernment”—or at least out of certain 
municipal functions—is a_ perennial 
one. Its application, however, would 
seem to depend on the definition of 
the term politics. As used above, the 
word would seem to indicate use of a 
position in government to advance 
individual self-interest. When an in- 
dependent or semi-independent admin- 
istrative board is demanded, there- 
fore, what its advocates are in effect 
saying is that they want to keep the 
motive of personal gain out of water 
utility operation. This is unquestion- 
ably a desirable aim. It need not fol- 
low, however, that governmental ac- 
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tivity and abuse of political office are 
necessary companions. 

The term “politics,” as applied to 
municipal governments, has come into 
disrepute largely because it is asso- 
ciated with “boss rule” of an early 
period of our nation’s history. Hap- 
pily, this state of affairs rarely ex- 
ists today. The author has had un- 
usual opportunity to observe politi- 
cal officers and municipal governments 
in action. Most of these so-called 
politicians are men of good character 
and have but one primary interest— 
the welfare of their community. Con- 
versations with a number of elected 
representatives have convinced the 
author that many actually suffer finan- 
cial loss in order to hold their posi- 
tions. Fortunately, there still remains 
a strong desire on the part of these 
men to serve even in these poorly paid 
capacities. The business of formulat- 
ing policy for municipal government, 
now that graft and corruption have 
been largely eliminated, is no longer a 
profitable financial venture. 

If having a water department “in 
politics” means having it subject to the 
control of the people’s elected repre- 
sentatives, then the author is for hav- 
ing it in politics. 

Without the coordinating efforts 
and force of the politician, it would be 
vain to hope for any rational pattern 
of operation in government, either at 
the federal, state or local level. On 
the other hand, it is absolutely essen- 
tial that there be someone to coordi- 
nate and integrate the efforts of the 
various groups in government to in 
some way shape up a broad, overall 
program which allows all of these 
forces to operate in the best interest 
of the community. True, the best in- 
terest of the community is not an easy 
thing to define. It is not simply a 
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matter of saying, “Yes, we need more 
water,” or, “No, we need more rec- 
reation.” It is trying to understand 
what is most essential to the welfare 
of the community at large. There is 
no absolute answer for it. Only 
through the democratic political proc- 
esses can an approximate answer— 
and the best approximate answer—be 
reached. 

It appears certain then that, regard- 
less of the good intentions of the ex- 
pert, regardless of his ability, it takes 
a common sense force (the political 
leaders, political processes and _poli- 
tics) to bring about efficient, demo- 
cratic municipal government. 

It would be naive to anticipate that 
any official operating under an inde- 
pendent water board would immedi- 
ately suggest the elimination of the 
independent status of such a board and 
advocate placing all functions under a 
chief administrator, whether this be 
the mayor, the city manager or a com- 
missioner. The author is fully cog- 
nizant of the background for the crea- 
tion of an independent system. It is 
hoped, however, that the possibilities 
inherent in closer integration of the 
water works department with the 
general city administration will be 
recognized and that so-called local 
“political” conditions will not be used 
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as an argument against such closer 
integration. 


Conclusions 


In conclusion, the author suggests : 

1. That consideration be given to 
closer integration of the water utility 
with general municipal government ; 
that appointment of a water works 
superintendent selected by the chief ad- 
ministrator for an indefinite tenure be 
considered ; that this position be con- 
sidered for civil service status. 

2. That certain water works func- 
tions be consolidated with similar func- 
tions of other departments in small 
municipalities. 

3. That salary and wage scales be 
established commensurate with those 
paid in other departments of the mu- 
nicipal government. 

4. That a rate structure be estab- 
lished which will provide sufficient 
funds to pay capital costs, departmental 
operating costs, maintenance, repairs 
and replacements. 

Only under special circumstances 
would the author subscribe to the 
theory that the water utility should 
finance other municipal activities. 
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Discussion 


By Louis E. Ayres 
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One is pleased to be told that “a 
safe and adequate water supply has 
had a marked influence on the growth 
and development of America’s cities 
and villages” and that “without the 
type of water that water works offi- 


cials are today making available, urban 
living would be impossible.” 

It is also pleasant to be told that the 
achievements of municipal water utili- 
ties have helped to dispel the popular 
opinion that government is sure to be 
inefficient and to prove that “govern- 
ment can do an efficient, businesslike 
job.” Did the municipal government 
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make the water works efficient, or did 
the efficiency of the water works help 
the whole city administration appear 
to be more efficient ? 

One may not differ with the author’s 
statement that “close relationships 
exist between the water department 
and the rest of the city government.” 
He refers to the “importance of water 
to the municipal fire department,” to 
the importance of “cooperation be- 
tween the public works department 
and the water works” and to the in- 
terest of the water works in “planning, 
zoning and the regulation of plumb- 
ing and building codes.” One is in- 
terested to read that the author has 
“frequently found that the salaries 
and wages of water department em- 
ployees exceeded those of other de- 
partmental employees doing work of 
equal difficulty and responsibility.” He 
is careful not to suggest that the 
wages of water department “be low- 
ered,” but the inference is that water 
department wages may be used as an 
argument for higher wages in other 
departments. 

In all of these matters the author 
suggests the desirability of coopera- 
tion—a word appearing time after time. 
It is interesting to note the later 


_ substitution of the word “integration” 


for “cooperation” when the author 
suggests, “that consideration be given 
to closer intergration of the water 
utility with general municipal govern- 
ment.” He is cautious, however, when 
he says: “It would be naive to an- 
ticipate that any official operating un- 
der an independent water board would 
immediately suggest the elimination of 
the independent status of such a board 
and advocate placing all functions un- 
der a chief administrator, whether this 
be the mayor, the city manager or a 
commissioner. The author is fully 
cognizant of the background for the 
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creation of an independent system .. . 
{and, as stated above, of] the com- 
mendable achievements of municipal 
water utilities. It is hoped, however, 
that the possibilities inherent in closer 
integration of the water works depart- 
ment with the general city adminis- 
tration will be recognized. . . .” 

The author’s meaning of integration 
is clear. His recommendation is that 
all independent or partially indepen- 
dent boards be abandoned and that the 
water utility be managed by a “super- 
intendent selected by the chief adminis- 
trator,” that is, “the mayor, the city 
manager or a commissioner.” 

The writer submits that the author’s 
recommendations are unacceptable. 
In general they would lead the water 
works of the nation more deeply into 
a morass of inadequate service, in- 
equitable rates and the use and abuse 
of the water utility for the benefit of 
politicians and special groups. 

The principal weakness in water 
works management throughout the 
country, but particularly in the larger 
cities, is that so many systems cannot 
independently control their income, 
their rate structure or their plans for 
development and extension. This is a 
serious deficiency in public adminis- 
tration. 

For example, the recent water short- 
age in New York City was not due to 
a lack of available water, but to a sur- 
plus of politics. If the water works 
management in New York had pos- 
sessed the “arbitrary power” which the 
author fears in an independent water 
board, a water shortage would never 
have occurred. The trouble was 
finances, not engineering. New York, 
like many cities, turns over all excess 
revenue above expenses to the gen- 
eral fund; when money is needed for 
improvements it must be obtained out 
of budget appropriations. In a recent 
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tabulation (1) covering 462 cities, it 
was found that approximately 37 per 
cent contributed varying amounts to 
the general fund; an equal number 
gave free service. Depreciation allow- 
ances varied widely. In many cities 
the water utilities paid no taxes but 
did not receive compensation for fire 
protection. 

Study of the rate structures reveals 
an inequitable distribution of costs 
among different classes of users. It 
is not too difficult to find examples 
of too low a charge to the domestic 
consumer in communities where the 
governing body is dominated by those 
who won elections by promises of 
lower utility rates, or of too low a 
charge to large consumers in munici- 
palities where the governing body is 
dominated by shortsighted manufac- 
turers or industrialists. Rates should 
not be the subject of political manipu- 
lation to gain votes. They should be 
determined by technicians, exercising 
what the author fears is “arbitrary 
power,” to achieve adequacy of income 
and equity in its distribution. 

In the best interests of the public, 
water utilities should be under the 
control of strongly constituted local 
boards. An alternative, which is never 
likely to be generally accepted, is con- 
trol by the state. Some city officials 
speaking as individuals and through 
state municipal leagues oppose state 
control. They look upon it as a fur- 
ther unnecessary interference with the 
right of cities to manage their own af- 
fairs. Where state control is effec- 
tive, however, as in Wisconsin, a uni- 
formity in rates, fire protection charges, 
financial and fiscal matters prevails. 

The functions of any municipality 
may be classified into at least three 
categories: governmental, proprietary 
and educational—the last requiring no 
discussion in this context. 
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Governmental functions are many 
and varied. They cover those matters © 
that are intimately related to the lives 
of the citizens and must be solved, in 
a democratic society, by the peoples’ 
representatives. Their solutions are 
not found in rule books, as they are de- 
pendent on local conditions and the 
desires of the citizenry. Finding these 
solutions, and operating the govern- 
ment in a satisfactory and equitable 
manner, particularly in large cities, 
should be a full-time job for any coun- 
cil or commission under the direction 
of a mayor or city manager. 

Proprietary functions are those con- 
nected with the financing, construc- 
tion, operation, maintenance and ex- 
tension of utilities. The problems in- 
volved are business problems. The 
rules of conduct can be set down (a 
job now being undertaken by the 
A.W.W.A.). There should be no 
preferences shown to individuals or 
groups and no modification of the rules 
for the benefit of politicians. The 
water utility should stand on its own 
feet, pay all of its bills and receive all 
proper income. 

There is an old saying that “the 
proof of the pudding is in the chewing 
of the string.” A review of available 
data indicates that the efficiency of 
water works management, plant ade- 
quacy, equity in rates and public satis- 
faction are, in general, proportional to 
the independence of the management. 
Any proposal that tends to reduce or 
destroy this independence is a step 
backward in the struggle to strengthen 
and improve one of the vital services 
to community living. 
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CCOUNTING, as Webster de- 

fines it, is: “The art or system 
of making up or stating accounts; the 
body of scientific principles underlying 
the keeping and explanation of busi- 
ness accounts. . . . Accounting explains 
the results furnished by the bookkeeper 
and draws the necessary inferences as 
to the condition and conduct of the 
business... .” In its broadest sense, 
accounting implies not merely a state- 
ment of facts, but a systematic and 
orderly development of data which 
point to some conclusion. 

The aim of accounting both in mu- 
nicipal and private water utilities is, 
of course, to supply financial informa- 
tion. A good accounting system is one 
which records financial data in such a 
manner that they can be used as a 
guide for effective managament, as a 
means of determining the fidelity of 
persons administering funds, and as a 
source of information for regulatory 


_ bodies, municipal water boards, credit- 


ors, stockholders and customers. 

For utilities to operate effectively 
without the aid of financial informa- 
tion is obviously impossible. A _ util- 
ity’s budget, to be sound, must be based 
on past experience, as this is reflected 
in the financial statements of previous 
years ; hence the importance of accurate 
data. Too often, small utilities over- 
look the importance of maintaining 
comprehensive bookkeeping systems. 


Water Works Accounting Practices 
By Elmer F. Carter 
A paper presented on September 29, 1950, at the Rocky Mountain Sec- 


tion Meeting, Santa Fe, N.M., by Elmer F. Carter, Chief of Operations, 
Public Service Commission, Public Utility Div., Santa Fe, N.M. 
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They take the attitude that the time, 
effort and expense of maintaining ac- 
counting data are not warranted. Thus 
they fail to maintain accounting rec- 
ords of the type needed to secure loans 
for extensions and improvements or to 
prove the need for retaining or increas- 
ing rate schedules. 

Although small utilities are seldom 
financially able to maintain elaborate 
bookkeeping or accounting systems, 
there is little excuse for their not es- 
tablishing a simple system of records 
which would permit them to keep such 
accounts as are essential to their suc- 
cessful operation. Accounting records 
which supply financial data to manage- 
ment, investors, consumers and regula- 
tory bodies are as essential to a water 
works as plans and specifications are 
to an architect. 

Every water utility, regardless of its 
size or the amount of its annual rev- 
enue, should establish an accounting 
system which is suited to its needs. 
The smaller the utility, the simpler 
the system should be. One such sys- 
tem, designed for small water utilities 
with an annual revenue of less than 
$5,000, permits the entry of all finan- 
cial transactions on a single form or 
record. Although this form is de- 
signed to record every type of financial 
transaction that such a utility might 
encounter, supplemental records of pro- 
duction, meter registrations and cus- 
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tomer billing must also be maintained. 
If the number of financial transactions 
are few, the use of such forms may be 
limited to one or two a month. These 
may be kept in a single binder, along 
with the yearly summary from which 
annual reports to the commission are 
made. Larger water utilities generally 
require more elaborate accounting sys- 
tems; however, these too should be 
kept within the limits of the utility’s 
needs. 


Books 


The number and kind of books em- 
ployed in any accounting system depend, 
as a rule, on the anticipated number of 
transactions and the extent to which 
it is desirable to post the data to the 
accounts in summarized form. Wher- 
ever numerous entries are involved, 
special books or general books with 
special columns aid the bookkeeper to 
summarize individual accounts at stated 
accounting periods for transfer to the 
general ledger. 

The books customarily used in a 
typical accounting system are: 


1. Operating revenue register or 
customer card record 

2. Voucher register or disbursement 
ledger 

3. Purchase register 

4. Cash receipts register 

5. Check register 

6. General journal 

7. General ledger. 


To avoid duplication, some utilities 
combine certain of these books into 


single records. For example, the 
voucher register, purchase register and 
cash receipts register may be combined 
into one record known as the sundry 
disbursement ledger. Instead of main- 
taining a separate cash receipts register, 
the regular check book stubs are posted 
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and reconciliations made at the end of 
specified accounting periods for veri- 
fication against bank balances. 


Other Records 


Other supporting records may also 
be used. Plant accounting records 
record items of property by plant ac- 
count classifications, thus making it 
possible to unitize them for future ref- 
erence as well as for the simplification 
of the accounting procedures for their 
retirement. 

Where depreciation accounting is 
employed, separate records are main- 
tained for depreciation accruals in each 
plant account classification ; for charges 
against depreciation reserve for plant 
retired; and for balances at the start 
and close of each accounting period. 

Continuing property records are be- 
coming more and more important to 
water utilities. This type of record 
requires constant supervision to insure 
that every unit of property is correctly 
entered under its proper account classi- 
fication, and that all items of cost have 
been properly accounted for before the 
entry was made. Proper credit entries 
must also be made for units of prop- 
erty removed from the plant. When 
these items are identifiable in the rec- 
ords, they should be retired at their 
initial cost. Mass property or units of 
property which are not identifiable at 
the time of removal must be retired at 
the average unit cost of such property, 
based on the last unit costs computed. 
Retirement unit costs are usually re- 
determined at five- or ten-year inter- 
vals and are used until all existing 
units of property in that plant classi- 
fication have been retired, unless the 
units can be identified as having been 
installed subsequent to the time the 
unit costs were last determined or 
revised, 
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Customers Accounts 


There has been a marked improve- 
ment in the procedure for handling cus- 
tomers accounts, particularly in larger 
utilities, which have a great enough 
number of accounts to justify the use 
of machine billing. Meter books con- 
taining individual cards or meter sheets 
for each customer are classified accord- 
ing to type of service and rate schedule 
and are forwarded to the machine bill- 
ing department where current charges 
areentered. Rate charts listing charges 
for different levels of consumption 
within each rate schedule permit bill- 
ing operations to be handled speedily 
and accurately. Billing machines, also 
used by some utilities, give cumulative 
totals of customers’ bills by rate class, 
total units of service (gallons or cubic 
feet) and total billing charges. These 
are passed to the general accounting 
department for entry into the general 
ledger. If billing machines are not 
used, entries are written on bill forms, 
customer card records or the customer 
billing register ; charges are then trans- 
ferred to customer bills. 

Small utilities frequently use post 
cards to bill customers; the card is 
designed to show previous readings, 
current readings, total consumption 
and total charges. 

Unpaid balances are usually carried 
forward before the current bill is cal- 
culated, to enable the billing»clerk to 
total all charges before the final bills 
are prepared. 

Customer accounting functions com- 
prise : 


1. The recording of essential infor- 
mation about each customer 

2. Determining at regular periods 
_the amount of water consumed by 
each customer and the amount of 
any other services rendered for 
which charges are to be made 
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3. Accurate billing of each customer 
for water consumed and other 
services rendered 

. Efficient collection practices 

. Prompt recording of collections 
and crediting of customers ac- 
counts for amounts paid 

6. Maintaining customer accounting 

data for management’s use in su- 
pervising collections and delin- 
quent accounts 

7. Supplying the general accounting 

office with summaries for neces- 
sary entries in the general ac- 
counting records. 


on 


Small water utilities maintain regu- 
lar schedules for reading meters on 
one to three days each month, enabling 
their billing departments to prepare 
and send bills on the same date each 
month. The larger utilities, however, 
with larger customers lists, must 
rotate their billings because all me- 
ters cannot be read within the time 
necessary to mail all bills on the same 
day each month. A schedule for meter 
readers and the billing department di- 
vides the utility service area into zones 
and districts, each comprising a given 
number of blocks. Readings in dif- 
ferent zones and districts are taken on 
specified days each month or, if billing 
is prepared on a quarterly basis, once 
every three months. The bills are usu- 
ally prepared and mailed within 5 to 
10 days after the date the meters are 
read. 


Expenditures 


Accounting for expenditures in- 
volves seeing that expenditures are in- 
curred only for value received, that 
entries properly reflect the financial 
operations of the utility during each 
accounting period and, if a budget is 
in force, that expenditures are made in 
accordance with budgetary provisions. 
To accomplish these objectives, certain 
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procedures must be followed. Dis- 
tinctions must be made between cur- 
rent expenses and capital expenditures, 
and between current expenses applica- 
ble to a particular period and those 
which are to be set up as assets (pre- 
payments) and amortized over a num- 
ber of periods. Expenses for a par- 
ticular period should also be allocated 
to proper accounting classifications, de- 
pending upon the function for which 
the expense was incurred, such as 
source of supply, pumping, mainte- 
nance of mains or other classifications. 
It is important, moreover, to know 
within each function what part of the 
cost covers materials and what part 
labor or overhead. Cost accounting 
utilizes functional analysis as a means 
of establishing unit costs. 


Work Order System 


A work order system should be es- 


tablished by all water utilities, regard- 
less of size. Under such a system sep- 
arate work orders for additions to and 
retirements of the utility plant are re- 


corded for each job. If construction 
work orders are used for other than 
routine additions, retirements may well 
be included with the construction work 
order, if they are kept as separate 
items. Any maintenance costs in- 
volved in the work must, similarly, be 
separated. 


Purchasing 

Purchasing of materials and supplies 
should, wherever possible, be central- 
ized under a purchasing department in 
the charge of a purchasing agent. In 
small utilities it may be necessary to 
assign this job to an individual who 
has other duties to perform. Even 
under such circumstances, centraliza- 
tion produces better results. Munici- 
palities usually employ a central pur- 
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chasing agency, as certain classes of 
purchases must by law be submitted 
for public bidding. 

Centralized purchasing results in a 
number of benefits : 

1. The purchase of large quantities 
of materials and supplies makes it pos- 
sible to buy at lower prices. 

2. More time can be devoted to 
checking market conditions and finding 
better sources from which to purchase. 
Experience and special training enable 
a purchasing agent to recognize and 
take advantage of favorable market 
conditions. 

3. Better control over inventories is 
afforded, giving a check on wasteful or 
unnecessary buying. 

4. A real check on budgetary provi- 
sions is possible, as the purchasing 
agent will refuse to issue a purchase 
order without certification from the 
budget officer that the expenditure 
will not exceed the maximum limit 
set up for the department. 


Stores Control 


To avoid waste and the misappro- 
priation of materials and supplies, some 
means should be provided for central- 
ized storing. Materials and supplies 
withdrawn from stores are accounted 
for by withdrawal slips, and charged 
to the work or construction orders for 
which they are issued ; this information 
is then entered in the permanent rec- 
ords of the utility. Copies of material 
and supply withdrawals may also be 
passed on to the purchasing agent to 
insure the proper utilization of mate- 
rials. 

Stores control should include the 
following functions : 

1. Proper storing of materials and 
supplies 

2. Proper procedures for checking 
in materials and recording receipts 
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3. Proper procedures for issuing 
materials and transferring them be- 
tween jobs 

4. Frequent physical inventories to 
make certain that materials shown by 
the records are actually on hand 

5. Charging of materials and sup- 
plies to proper accounts and jobs. 

Wherever possible, all materials 
should be held in one storeroom under 
the direct charge of one person. If 
sub-storerooms are necessary, regard- 
less of their location, they should be 
kept under the full control of the cen- 
tral stores office. This office should 
be informed of the receipt of materials 
and supplies at sub-storerooms and of 
the receipt of materials and supplies 
which do not pass through any store- 
room but are used directly on the job. 

Materials and supplies received at 
storerooms must be inspected and 
counted and duplicate copies of a re- 
ceiving report or of the purchase order 
filled out. One copy must be sent to 
the purchasing or accounting depart- 
ment for checking against invoices ; the 
other copy is retained by the store- 
keeper and used to record the quantity 
of new materials on stock cards. 

All transfer of materials between 
jobs should be reported to the stores 
office and no materials should be trans- 
ferred without proper authorization. 

Materials and supplies returned to 
the storeroom should be reported, in 
duplicate, on a materials return ticket, 
one copy going to the department re- 
turning the material and the other re- 
tained by the storekeeper. If materials 
are returned to a vendor after they 
have been recorded on stock cards, a 
purchase return ticket should be made 
out in quadruplicate and copies sent to 
the purchasing department, the vendor 
and the accounting department, in ad- 
dition to the copy retained by the 
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stores office. The stores office uses its 
copy to adjust stock card records; the 
accounting department uses its copy 
to credit the materials and supplies 
account in the general ledger and to 
prepare a debit memo to be transmitted 
to the vendor. 

Materials and supplies should be 
charged to jobs as they are issued 
under a work order system. For rou- 
tine maintenance and additions, how- 
ever, such supplies are generally 
charged to the foreman as issued and 
allocated to the job when completed. 
The exact amount of materials used 
is determined when materials and sup- 
plies are first charged to the foreman. 
The materials and supplies account in 
the general ledger is not affected until 
the job is completed. At that time, 
the foreman submits a report showing 
the total material used. When these 
are priced, the overhead expense in- 
curred by the handling of materials is 
added to arrive at the total cost of 
materials used. Separate reports are 
made for each job listing the materials 
used and their cost. Entries are then 
made charging the Construction Work 
in Progress Account and crediting the 
Materials and Supplies Account. 


Payrolls 


Payroll accounting involves the com- 
position of payrolls at stipulated pe- 
riods. Each employee shown as em- 
ployed at the beginning of the payroll 
period and any employees added dur- 
ing that period are listed with their 
titles, rates of compensation, and num- 
ber of hours worked each day. Rec- 
ords are made of employees leaving the 
utility’s service during the payroll pe- 
riod or of changes in the rate of com- 
pensation or in the employees’ status. 
If centralized payrolls are used, each 
department is held responsible for in- 


| 
i 


May 1951 


forming the payroll division of daily 
time records and changes in an em- 
ployee’s status. 

If payrolls are prepared by the 
individual departments, provision is 
made within the department for advis- 
ing the payroll division or clerk of any 
change in the status of an employee. 
Payroll distributions are made from 
daily time sheets, time studies, job or 
work orders or construction work or- 
ders for maintenance, installation and 
construction employees and for general 
employees classified by title according 
to the type of work to which they de- 
vote their full time. If an employee 
devotes time to more than one class of 
work, the distribution is made on the 
basis of the time devoted to each class 
of work, determined by time studies on 
a percentage basis or by daily work 
reports. 

If reports on employees’ earnings 
are filed with the Commissioner of 
Internal Revenue and social security 
payments are made, special card rec- 
ords must be set up for each employee 
listing earnings for each pay period, 
deductions to be made and to whom 
the deductions are to be paid. 

After the payroll has been audited 
and approved, checks for each em- 
ployee must be made out for the net 
amount he is to receive and the check 
number entered on the payroll opposite 
the amount. Some utilities prefer 
making payroll payments in cash; a 
check must then be drawn for the total 
amount of the payroll and cash ob- 
tained from the bank. When large 
numbers of employees are involved, the 
money must be sorted, placed in indi- 
vidual envelopes, on which are noted 
the names of the employees and the 
amounts they are to receive, and the 
pay envelopes distributed. Verifica- 
tion of the amount received is usually 
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required to avoid claims for under- 
payment. This method of payment 
presents a real risk of robbery during 
the period when the money is being 
transferred from the bank, prepared 
for payment, and distributed. Most 
utilities favor payment by check not 
only because it removes the hazard of 
robbery, but also because it reduces 
the time required to prepare and make 
payroll payments. It also tends to 


eliminate the opportunity for payroll 
padding. 


Depreciation Accounting 


Depreciation accounting should, in 
the author’s opinion, be given greater 
consideration in any accounting system 
adopted by a utility if actual costs are 
to be reflected in the operation of the 
utility. Depreciation may be defined 
as a loss of service value which is not 
restored by current maintenance. De- 
preciation is incurred in the consump- 
tion or prospective retirement of util- 
ity plant from known causes against 
which the utility is not protected by 
insurance. Among these are wear and 
tear, decay, action of the elements, in- 
adequacy, obsolescence, changes in the 
art, and changes in demand and in the 
requirements of public authorities. 

The author has observed that there 
is no uniformity in the depreciation 
accounting practices of utilities and 
that the utilities do not appear to un- 
derstand what this accounting proce- 
dure is designed to do. The purpose 
of depreciation accounting—to set aside 
out of current earnings sufficient money 
to replace units of property which have 
outlived their usefulness—is ignored. 
If depreciation allotments are not used 
for replacement, they become available 
for extensions or expansion. This 
procedure tends to increase plant val- 
ues and permits earnings to continue 
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at a rate commensurate with or ex- 
ceeding the original investment. 

The amount established for deprecia- 
tion must be determined by the needs 
of the individual utility, based on ac- 
curate and dependable records of past 
operation. If neither experience nor 
records are available, a table can be 
prepared listing each classification of 
depreciable plant and its value. A 
term life is then established for each 
class, generally based on estimates of 
the individual plant operator, taking 
into consideration the type of material 
in use, soil conditions, the effects of 
the elements on exposed plant and 
other relevant factors. There are nu- 
merous books and manuals on depre- 
ciation which give the term life of 
different classes of plant, and these 
may be consulted as a guide. The 
Bureau of Internal Revenue devotes 
considerable space in its tax manuals 
to allowable deductions for deprecia- 
tion of different classes of property. 
Because it is based on information ob- 
tained throughout the nation, with lib- 
eral allowances to cover conditions 
which might be encountered anywhere, 
this material is extremely valuable. 

When term lives have been estab- 
lished, percentages can be determined. 
For example, a term life of 20 years 
means an annual depreciation of 5 per 
cent ; 30 years, 34 per cent; 40 years, 
24 per cent; and so on. These per- 
centages are applied to the value of 
the various classes of plant to ar- 
rive at an annual accrual figure. The 
sums of the individual accruals are 
charged as depreciation expenses for 
the year, preferably on a month-to- 
month basis, so that monthly expenses 
may not be distorted and that charges 
may be spread equally throughout the 
year. Year-end adjustments are nec- 
essary to account for retired and added 
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plant, but the procedure is the same 
as the one described for plant in service 
at the beginning of the year. 

Because of its simplicity, this 
straight-line method of depreciation ac- 
counting is almost universally used by 
utilities and regulatory bodies. Other 
methods such as the sinking fund 
method, the interest method, the re- 
tirement method and the work-unit 
method are also used, but will not be 
considered in this paper. 

The importance of using the de- 
preciation account, and charging de- 
preciation reserves with the net loss 
of plant retired—whenever, for what- 
ever reason, units of property are re- 
moved from a plant—instead of charg- 
ing the loss to maintenance, must be 
emphasized. Too often, when plant 
equipment is removed and replaced, 
the cost-of replacement is charged as 
maintenance instead of capital. Be- 
cause labor, material and overhead were 
undoubtedly less expensive when the 
equipment was first installed than they 
are today, property which required an 
original investment of $500 might re- 
quire as much as $1,000 or $1,200 to 
be replaced today. This increase in 
investment is essential to the utility 
for future earnings and depreciation. 
If charged to maintenance, an invest- 
ment may be recouped because current 
revenues will support it. The require- 
ments of the future are neglected, how- 
ever, and when revenues and earnings 
are at a declining ratio the utility is 
deprived of any earning or deprecia- 
tion on the increase in plant invest- 
ment because of improper accounting 
procedures. 


Cash 


Cash is one of the most liquid assets 
of the utility and great care must be 
exercised to see that proper safeguards 
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are provided by a system of internal 
check. All cash receipts must be de- 
posited regularly in the bank and all 
payments, except the small amounts 
handled through a petty cash fund, 
must be made by check. Employees 
charged with the responsibility of re- 
ceiving or handling cash should be 
bonded as a safeguard against defalca- 
tion or misappropriation of the utility’s 
funds. 

Customer account collections com- 
prise the most important cash receipts 
of the utility. Small utilities with lim- 
ited numbers of customers experience 
little difficulty in handling collections. 
The larger utilities, however, are re- 
quired to provide adequate equipment 
for the use of the collection staff. 
Thus registers or cash drawers are as- 
signed to the individual collectors with 
specified amounts of cash for change, 
for which the collector is responsible. 
Rubber stamps or other means of 
stamping bills Paid are also provided. 

No cashier should accept payment 
unless it is accompanied by a bill. 
Provision must be made, however, for 
the speedy issuance of duplicate bills 
when payment is tendered without one. 
Similarly, if no bill accompanies re- 
mittances received by mail, a duplicate 
bill must be issued and attached. 

All checks and bills should be turned 
over to a cashier for appropriate han- 
dling. Each cashier must at the end 
of the day prepare a report of collec- 
tions made and turn over all collections 
received, with the cashier stubs to 
which they refer, to a head cashier or 
other designated employee. Total col- 
lections must be audited for each re- 
port to see that they are in agreement 
with the collections received; any dis- 
agreements must be adjusted. Re- 
capitulation should be made, in dupli- 
cate, of the total receipts for the day, 
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based on the individual reports sub- 
mitted by each cashier. One copy 
must be retained in the cashier’s office 
and the other sent to the customers’ 
accounting department with the cash- 
ier’s receipt portion of each bill col- 
lected. 

All receipts collected should be de- 
posited to the credit of the utility the 
day after collection. All disburse- 
ments, except those made through the 
petty cash fund, should be made by 
check and the cancelled checks attached 
to the invoices or vouchers to which 
they refer. Small cash payments must 
be reported on a petty cash voucher 
and reimbursement made to the per- 
soa handling the fund. 


Bank Statements 


Reconciliation of accounts should be 
made immediately after receipt of the 
bank’s statement. Cancelled checks 
should be compared against the bank’s 
statement to see that they are in agree- 
ment and each check examined for 
authorized signatures and proper en- 
dorsements. Unpaid checks outstand- 
ing must be deducted from the bank’s 
balance, and any unrecorded deposits 
added. The result should agree with 
the Cash Account balance in the gen- 
eral ledger; any discrepancy must be 
checked to bring the accounts into 
balance. 

First mortgage bonds, revenue 
bonds, debentures and other restricted 
funds should be treated as special fund 
accounts and entries made in accord- 
ance with established accounting prac- 
tice. 

Plant accounting is an important 
part of any well-rounded accounting 
system and deserves a real place in 
every utility’s accounting procedure. 
Although volumes have been written 
on the subject, this paper can do no 
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more than mention that a utility’s in- 
vestment in plant and property cannot 
be accurately appraised without the 
efficient operation of a plant account- 
ing system. 


Financial Statements 


Financial statements are prepared 
from the summary results reflected in 
the general ledger when all clearing 
accounts have been properly distrib- 
uted, adjustment entries made, expense 
accounts closed out to the income ac- 
count and the net balance transferred 
to the surplus account. The two state- 
ments of greatest importance in the 
preparation of financial statements are 
the balance sheet and the income state- 
ment. The latter is prepared from 
subsidiary records of income, operat- 
ing expenses, depreciation and amorti- 
zation, extraordinary property losses 
and taxes. If income other than utility 
income is received, it must be added to 
net utility income after operating rev- 
enue deductions have been made. In- 
terest and other charges are deducted 
from this total to arrive at the net 
income, which is added to the surplus 
account balance at the beginning of 
the period. Credits to surplus, if any, 
are also added; and, from this total, 
debits to the surplus account are re- 
corded as dividend appropriations on 
preferred and common stock, with mis- 
cellaneous reservations and miscella- 
neous debits to surplus. Total debits 
are then deducted and the remainder 
represents the amount of earned sur- 
plus at the end of the period. 

The balance sheet is a summation as 
of a given date of the assets and other 
debits, liabilities, capital stock, surplus 
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(or deficit) and other credits. Before 
preparing a balance sheet, a trial bal- 
ance, reflecting debit and credit bal- 
ances of all ledger accounts, is cus- 
tomarily prepared. When these have 
been totaled, if the total of the debit 
balances equals the total of the credit 
balances the ledger is considered to be 
in balance, and the balance sheet can 
be prepared. 

The primary purpose of the balance 
sheet report is to show the financial 
condition of the utility as of a given 
date. Such reports, particularly at 
year-end periods, are prepared for dis- 
tribution to the management and the 
board of directors and are included in 
annual reports to stockholders, bond 
holders, regulatory bodies and financial 
institutions such as banks, insurance 
companies and investment houses, 
which are interested or likely to be 
interested in the financing of the par- 
ticular utility property or in the sale 
of its securities to the general public. 
Management, of course, uses such re- 
ports to map out future plans and poli- 
cies for the utility. Current monthly 
balance sheet reports and income state- 
ments enable management to institute 
corrective measures and adjust opera- 
tions as they become necessary. 

Every utility must be supplied with 
financial information on its investment, 
revenues, expenses, depreciation and 
taxes if it is to succeed and prosper. 
Without such a source of information, 
the utility would find it almost impossi- 
ble to secure financial aid or relief 
when needed. It is, therefore, essential 
to the best interests of a utility, and of 
its investors, customers and employees, 
that an adequate system of accounting 
be established and used effectively. 
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Mobile Radio Communications in California 
By M. J. Shelton and N. J. Kendall 


A panel discussion presented on October 26, 1950, at the California Sec- 
tion Meeting, San Diego, by M. J. Shelton, Gen. Mgr. and Chief Engr., 
La Mesa, Lemon Grove and Spring Valley Irrigation Dist., La Mesa, 
Calif.; and N. J. Kendall, Chief Engr., San Jose Water Works, San 


Jose, Calif. 


Telephone Company Service—M. J. Shelton 


The sole function of the La Mesa, 
Lemon Grove and Spring Valley Irri- 
gation District is the distribution of 
domestic water to two incorporated 
cities and a large unincorporated area, 
comprising 22,000 acres within a large, 
rapidly growing region immediately 
east of San Diego. Considerable dis- 
tances are covered by the various crews 
in maintenance, operation and con- 
struction work, and it is important that 
the men in charge of the work be read- 
ily accessible to the office as well as 
to the superintendent. 

Shortly after World War II, serious 
consideration was given to installing 
some form of mobile telephone com- 
munication. Because there is no fire 
or police department radio system 
available, a radio communication sys- 
tem operating under a special license 
for the district’s own use, similar to 
that used by police or fire departments, 
was considered. The terrain, however, 
is rolling and somewhat mountainous, 
and the installation of many relay sta- 
tions would have been necessary to 
obtain full coverage. Furthermore, the 
initial cost of the equipment and the 
continuing cost of manning such a sta- 
tion, on a 24-hour basis, precluded the 
adoption of such a plan. 


367 


Telephone Company Service 


It was at about this time that the 
local telephone company initiated its 
mobile car telephone service. Upon 
investigation of that service, it was 
found that the telephone company paid 
for all of the initial equipment and that 
service on a 24-hour basis was avail- 
able upon payment of a nominal in- 
stallation fee and a monthly service 
charge. Two major types of service 
were offered, “urban” and “highway.” 
Each type offered what is known as 
“general” service; in addition, the ur- 
ban type included a “dispatching” and 
a “signaling”’ service. 

In general service, whether urban or 
highway, general conversation is per- 
mitted, on two-way telephone service, 
between any regular telephone and any 
mobile unit, or between two mobile 
units. 

In urban service the telephone com- 
pany attempts to cover an entire met- 
ropolitan area, which in the San Diego 
district is approximately 40 miles wide. 
It is possible to originate or receive 
calls anywhere within that area. 

Highway service operates over a 
different wave length and uses differ- 
ent pickup stations. These stations are 
located along the highway to permit 
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continuous coverage between metro- 
politan areas, thus offering special ad- 
vantages to large trucking companies. 
The superintendent or manager of the 
district, who often travels between San 
Diego and Los Angeles, has found 
this service a great time-saver, en- 
abling him to discuss urgent business 
with the office. 

Two-way dispatch service between a 
designated dispatch office and a cus- 
tomer’s own mobile unit permits trans- 
mission of messages from the cus- 
tomer’s switchboard or dispatch office, 
but eliminates the possibility of origi- 
nating calls from any telephone. 

One-way signaling service to mobile 
units merely transmits a signal to the 


TABLE 1 
Charges for Equipment on Mobile Units 
Min. 
Monthly Monthly 
General Service $50.00 |$25.00 | $7.00 
Dispatching Service | 50.00 | 25.00 | 7.00 
Signaling Service 25.00 | 12.50 | 5.00 


driver of the truck to comply with 
prearranged instructions. 


Cost and Upkeep 


What such a service costs is one of the 
first questions which is always asked. 
The costs listed in Table 1 are those 
of the local telephone company, and 
apply throughout California, but may 
vary considerably in other parts of the 
country. 

Charges for individual calls are based 
upon “message units.” Their defini- 
tion can become rather involved and 
will differ with the type of service of- 
fered. Using five mobile phones dur- 
ing a three-year period, the district has 
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always operated within the monthly 
minimum charge, indicating that such 
a minimum is sufficient to cover a nor- 
mal volume of business. When a call 
exceeds the minimum time, there is an 
additional charge based upon message 
units, and whenever the allotted mini- 
mum number of message units is 
exceeded, a further charge is made, 
also based upon message units. The 
monthly charges in Table 1 are broken 
into two components, the larger of 
which covers capital investment in the 
equipment, maintenance, damage, fire or 
theft, and obsolescence. The smaller, 
the minimum monthly service charge, 
covers calls originating from the mo- 
bile phone. 

The telephone company makes a 
semiannual check of the radio fre- 
quency employed, and services the 
equipment whenever troubles are re- 
ported. If a leak truck is on call 
around the clock, the telephone com- 
pany even will service it on the job, 
thereby making it unnecessary to take 
the truck into San Diego and away 
from the emergency work. 


Operation of System 


In approximately three years of 
service, this equipment has proved its 
value very clearly, not only to the 
district, but to the public. There have 
been many times when an hour or 
more was saved in making emergency 
repairs because the superintendent was 
able to coordinate the movement of 
men and materials most effectively. In 
addition, offices and shops no longer 
need to delay acting upon telephone 
complaints until the proper workmen 
return to their base, for a call to their 
car will quickly advise the men of the 
emergency and direct them to the 
work. Likewise, considerable amounts 
of travel and man-hours are saved by 
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being able to intercept a crew operat- 
ing in the general vicinity, thereby in- 
creasing the crew’s output and the gen- 
eral efficiency of the district. Such 
improved service makes a favorable 
impression on the public and, in turn, 
produces better public relations. 
Under present international condi- 
tions, with serious attention being given 
to civilian defense, interest has been 
expressed in the relative merits of 
telephone utility-operated mobile tele- 
phone communications and privately 
operated radio-telephone systems. Be- 
cause the telephone company gives 
careful consideration to the nature and 
normal hours of a business when allo- 
cating phones to the various channels, 
nonessential uses predominate on a 
given channel. Should an emergency 
arise, therefore, that channel would be 
freed for users operating on an emer- 
gency basis. In this respect, the mo- 
bile telephone system of the telephone 
company has a decided advantage over 
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private radio-telephone communication. 
In a defense emergency, as well as in 
the normal functioning of a civilian 
defense agency, calls can be made di- 
rectly, from any phone, without having 
to be relayed through an operator at 
a central station. 

Although service is guaranteed only 
within a 25-mile zone, satisfactory com- 
munication has been maintained with 
cars as far as 50 miles away, although 
these operate under “urban” service. 
In addition, whenever the manager or 
superintendent is out of the city, the 
office can still remain in touch with 
him; the telephone company merely 
needs to know his approximate route 
of travel and then, through its opera- 
tors, it will continue along that route 
until the call is picked up. 

All in all, the experience of the dis- 
trict with the service has been most 
gratifying, and the value of this new 
operating tool has been definitely 
established. 


User-Operated Service—N. J. Kendall 


It may seem axiomatic that the op- 
eration of a water works in this mod- 
ern age requires a modern communica- 
tion system. Although the nation’s 
water works have been brought up to 
date with the installation of modern 
pumps, switchboards and automatic 
equipment, however, there still is a 
reliance on the older, more direct 
methods of communication. Not many 
water works have facilitated communi- 
cation with the installation of radio 
systems. Today it is possible, with- 
out incurring undue expense, to in- 
stall radio transmitters and receivers 
in key water work vehicles. Three 
such radio systems are now available. 
In the simplest method, a land trans- 


mitter station beams to an unlimited 
number of mobile or land units which 
can receive but not return the calls. In 
the second type, the mobile unit can 
return the central station’s call but 
cannot communicate with another mo- 
bile unit. The third type makes use 
of all three operations: land station to 
either land station or mobile unit, mo- 
bile unit to land station, and mobile 
unit to mobile unit. 

The advantages of radio communi- 
cation over other mobile means of 
communication can be listed briefly: 
[1] there is no limit to the number 
of calls that may be made, [2] there 
is no operator through whom calls 
must be made, [3] there is no delay 


ig 
: 
= 
x 
4 
Rie. 


370 


in long-distance communication, and 
[4] a means of communication is read- 
ily available at any time of the day 
or night. Radio transmitters and re- 
ceivers can be installed in any vehicle ; 
it is not necessary to install heavier 
types of generating or battery equip- 
ment. 


Licensing and Controls 


All radio communication within the 
United States is controlled and regu- 
lated by the Federal Communications 
Commission. The FCC has issued 
various rules and regulations govern- 
ing the operation of industrial radio 
services. Summing up its powers, 
briefly: it controls the granting of ap- 
plications and licenses; it formulates 
the technical standards and develop- 
ment of radio service; it determines 
the procedures necessary for obtaining 
station licenses; and it formulates 
the policies governing assignment of 
frequencies, license terms, changes 
in equipment, frequency stabilization, 
modulation requirements, power, an- 
tenna heights, transmitter control 
requirements, transmission measufe- 
ments, radio station tests, types of 
communication, operator requirements, 
and records to be kept by each station. 

The industrial radio services licensed 
by FCC are divided into various parts : 
the power radio service, petroleum ra- 
dio service, forest products radio serv- 
ice, motion picture radio service, relay 
press radio service, special industrial 
radio service and low power industrial 
radio service. Water utilities are 
grouped under the power radio service. 

Those who are engaged in generat- 
ing, transmitting, collecting, purifying, 
storing or distributing, by means of 
wire or pipeline, either electrical en- 
ergy, artificial or natural gas, or water 
or steam, for use by the public or by 
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the members of a cooperative organi- 
zation, are eligible to operate radio 
stations under the power radio service. 
The frequencies available for base and 
mobile stations in the service are 37.46 
to 37.86 megacycles (mc.), 47.70 to 
48.54 me. and 153.41 to 158.25 me. 

FCC regulations require that all ra- 
dio users within the various groups 
cooperate in deciding frequencies to be 
used so that interference between op- 
erators can be reduced to a minimum. 
All radio users grouped under the 
power radio service in California are 
represented by the Southwest Radio 
Committee for Utility Radio. This 
committee recommends the frequency 
band to be given each user prior to 
submission of an application to the 
FCC, in order to prevent overlapping 
and interference. The range of this 
type of radio is limited to approxi- 
mately 50 miles, in order to enable the 
use of each band in four or five areas 
in the state without overlapping and 
jamming. Persons operating the land 
or base station in each unit must hold 
restricted radio-telephone operator per- 
mits. Mobile units may be operated 
by any person authorized by an organi- 
zation licensed to operate the equip- 
ment. These licenses or operator per- 
mits are easily secured and require 
only the forwarding of certain forms 
to Washington. 


Equipment and Installation 


A variety of equipment, manufac- 
tured by several companies, is available 
for such radio installations. In gen- 
eral, prices are the same for similar 
units. Units vary in output wattage 
hut the technical limitations of the 
equipment are distance and _line-of- 
sight. The approximate limit of a unit 
without a relay station is 50 miles. 
Because all of this equipment employs 
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the line-of-sight transmission of FM 
(frequency-modulated ) radio, it cannot 
be used in very rugged country without 
relay stations. If an unobstructed line 
of sight is maintained between units in 
communication, messages can be deliv- 
ered without any trouble. 

Although the cost of radio equip- 
ment may at first seem high, it is not 
out of line with costs of other labor- 
saving devices. With the exception of 
the automobile or truck, no piece of 
equipment is used more continuously. 
The installation of a 40-w. land station 
costs about $1,200 while the average 
price of a 30-w. mobile unit, installed, 
has been estimated at $500-$600. In- 
vestment in one mobile unit enables a 
single $1,500 pickup truck to perform 
almost as much work as two trucks. 
Remote control units expand the op- 
eration of a land or base station by 
enabling conversation from several 
rooms or buildings in one location to 
pass through a single transmitter to 
other land stations or mobile units. 
These control units cost about $250. 
No changes in the vehicles’ standard 
electrical equipment are required. The 
increase in maintenance has not war- 
ranted investments in large generators 
or batteries. Only when the radio 
must be kept on for long periods of 
time, is an increase in generator or 
battery capacity necessary. 


Maintenance and Operation 


Maintenance cost is not excessive. 
During the past two years expendi- 
tures for parts have averaged only 
$1.20 per month per unit. All radio 
equipment is maintained, under con- 
tract, on a 24-hour basis by a licensed 
radio technician at the monthly rates 
of $15 per land station and $7 per 
mobile unit. In addition, a preventive 
maintenance program has been set up 
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which requires each set to be checked 
monthly for defective parts and tuning. 
The radio technician, who holds a 
Class I license, furnishes all equipment 
and tools, with the exception of several 
items of special test equipment used 
for certain types of radio units. 

The operation of the radio equip- 
ment is very simple and has occasioned 
little trouble. Most difficulties have 
been caused by operators who did not 
follow instructions. The actual opera- 
tion of the equipment is simpler than 
using a dial telephone. It is only nec- 
essary for the operator to pick up the 
speaker, press a button and start talk- 
ing. He calls the unit desired and, 
upon obtaining a response, delivers his 
message. As soon as the conversation 
is completed, both parties sign off. 

The equipment used at the San Jose 
Water Works consists of two land sta- 
tions, a remote control unit, and twenty 
mobile units. One land station and 
the remote control unit are located in 
the main offices in San Jose; the other 
land station is located in the Los Gatos 
office. All mobile units are installed 
in vehicles used by key officials (gen- 
eral manager, engineers, superintend- 
ents) and in foremen’s trucks, pump 
trucks and service trucks. 


Economies and Other Advantages 


Savings accomplished by the use of 
mobile radio equipment are difficult to 
determine. It can be determined accu- 
rately that four servicemen are now 
saved three trips a day into the office 
for orders—a saving of from 14 to 2 
hours each, or a total of 6 to 8 man- 
hours per day, plus a corresponding 
saving in truck mileage. The savings 
accomplished in dispatching a crew to 
a bad leak as soon as it is reported 
cannot be so easily determined, how- 
ever. The loss of only half an hour 
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in isolating a bad break in an 18-in. 
line can cause considerable damage. 
Closer coordination can also be 
achieved in repairing leaks or carrying 
on the regular construction work in- 
volved in water works improvement. 
Much time and labor are thus saved 
in the operation of special water works 
problems. The problem of coordinat- 
ing men and material during difficult 
or complicated operations is greatly 
simplified and a smooth control of de- 
tails with less men and equipment can 
be achieved. By using radio equip- 
ment, supervisory personnel can also 
be released to give a greater propor- 
tion of their time to actual supervision ; 
they are not required to make trips 
into the office and can be reached al- 
most immediately, as needed, by radio. 
In addition, relations with the general 
public are greatly improved as a result 
of complaints being handled in a mat- 
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ter of hours or minutes, whereas, in 
the past, days were required to take 
care of the same complaints. This 
equipment, with proper usage, makes 
it possible to double the work potential 
of vehicles in which it has been in- 
stalled. 

Three-way radio communication has 
proved to be a valuable addition to 
the San Jose water works, permitting 
far greater mobility and coverage of 
larger areas per vehicle. In addition, 
the whole organization has been 
brought into closer contact with the 
various operations involved in running 
a water works system. Radio com- 
munication has made possible a more 
centralized control of all operations and 
has resulted in a closer knit plan of 
operations, encouraging the execution 
of this plan with a maximum of effi- 
ciency and use of equipment, and a 
minimum loss of time and effort. 
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A Continuous Odor Monitor and Threshold Tester 
By H. H. Gerstein 


A paper presented on April 30, 1951, at the Annual Conference, Miami, 
by H. H. Gerstein, Chief Filtration Chemist, South District Filtration 
Plant, Water Purif. Div., Chicago, Ill. 


N apparatus for the continuous 

monitoring of odors and testing 

for threshold odor in water supplies was 

developed by the author at the Chicago 

South District Filtration Plant for the 

purpose of improving odor control in 
water treatment. 

Because there is a physical limit to 
the number of odor determinations 
that a laboratory technician can make, 
the plant’s routine tests for hot thresh- 


old odor in raw and finished waters’ 


are made at two-hour intervals; dur- 
ing periods of serious odor, tests are 
made at hourly intervals. As the 
character and intensity of odors may 
change in the intervals between odor 
tests, it is often difficult for the chemi- 
cal control engineer to make the neces- 
sary changes in treatment. Use of the 
continuous odor monitor and threshold 
tester, shown in Fig. 1, not only pro- 
vides a quick means for determining the 
type and intensity of an odor at any 
given time, but also makes possible a 
frequent check on the efficiency of the 
treatment process. 


Qualitative Odor Tests 


The continuous monitoring device 
provides a qualitative indication of the 
character of the odor and a fair indi- 
cation of its intensity. As shown in 
Fig. 2, water is passed continuously 
through an electric heater, where it 


is quickly heated to approximately 120° 
to 140°F. The heated water is then 
carried to a spray nozzle inside an en- 
closed glass cylinder or jar, where it is 
atomized. The odor released inside the 
jar can be sniffed by an operator 
through an opening in the top. A 
standard glass osmoscopic nosepiece in- 
serted in the opening aids considerably 
in detecting odors released inside the 
jar. 

It has been the author’s experience 
that more accurate determinations of 
the character of an odor can be made 
by monitor test than by the standard 
method. The optimum temperature for 
testing hot odors in a monitoring ap- 
paratus appears to be between 120 and 
- 


Quantitative Odor Tests 


The standard method (1) of thresh- 
old odor testing requires the dilution 
of portions of the sample with odor-free 
water. This is accomplished in Erlen- 
meyer flasks, holding 200 ml. of the di- 
luted sample which are then heated to 
140°F. The threshold is calculated as 
the reciprocal of the most dilute por- 
tion giving off a perceptible odor. 
The method requires performance by 
a well trained laboratory technician us- 
ing careful technique to obtain repro- 
ducible results. 
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By use of an auxiliary device on the 
monitor, shown in Fig. 3, a method is 
provided for making quick and fairly 
accurate quantitative determinations of 
the odor threshold on a continuous 
basis. The rate of flow of the water 
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perceptible. The threshold odor is cal- 
culated from this dilution according to 
the following equation: 


Threshold Odor = 


Fig. 1. 


Continuous Odor Monitor and Threshold Tester 


The apparatus shown above not only provides a quick means for determining the type 
and intensity of an odor at any given time, but also makes possible a frequent check 
on the efficiency of the treatment process. 


to be tested and the flow of odor-free 
water are measured separately by 
means of rotameter flowmeters. The 
mixture of the two waters is then car- 
ried through the continuous odor 
monitor. 

The ratio of the rate of flow of the 
sample to that of the odor-free water is 
changed until the odor is only barely 


in which S is the rate of flow of sample 
and O is the rate of flow of odor-free 
water (both in milliliters per minute). 


Construction of Apparatus 


The apparatus may be constructed 
at low cost from easily obtainable, 
standard parts. 
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The continuous odor monitor shown 
in Fig. 2 has a 2,000-w. Chromalox * 
immersion heater unit with a three- 
heat switch, mounted in a heater hous- 
ing constructed of 2-in. pipe and fit- 
tings. The bottom of this unit is 
welded to a steel plate which acts as 
a base. Heated water is piped to the 
brass spray nozzle which releases ap- 


2,000-w. Immersion 
Heater With 3-Heat 
Switch 


Source of 


Sample . , 


Contro! Valve 
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Because it was found that standard 
laboratory bell jars were likely to crack 
when heated, pyrex glass jars were 
specially prepared by a local glass 
blower for approximately the price of 
a standard bell jar. The jar is set in 
a drainage pan with a connection near 
the bottom to carry away water dis- 
charged by the spray. A standard 10- 


Opening for 
Smelling Odor 


Nozzle 


Drain pan i 


To Drain 


Fig. 2. Continuous Odor Monitor 


The continuous monitoring device provides a qualitative indication of the character 

of the odor in the water and a fair indication of its intensity. The heated water is 

carried to the spray nozzle inside the enclosed glass cylinder, where it is atomized. 

The odor released inside the jar can be sniffed by an operator through an opening 
in the top. 


proximately 560 ml. of water per min- 
ute, at a pressure of 25 psi. A mini- 
mum pressure of 15 to 25 psi. is 
required in the sampling line for opti- 
mum operation of the spray. As de- 
scribed earlier, the spray nozzle is set 
inside a glass bell jar with an opening 
in the top to permit detection of the 
odor. 


*A product of Edwin L. Weigand Co., 
Pittsburgh, Pa. 


in. cake tin can be used for this pur- 
pose. 

If for any reason the flow of water 
to the heater is reduced or stopped, 
protection against overheating is pro- 
vided by the bulb of a thermal cut- 
out switch, installed in a tee fitting 
in the discharge pipe, by means of 
which the electric circuit can be opened. 
A standard industrial thermometer is 
also installed in a tee fitting to register 
the temperature of the water flowing 


|| 
110 v. or 220 v. 
' 
rig Therma! Cutout Switch 
om Thermometer | @ 
Glass } 
i 
= 
| 


376 


to the spray nozzle. The temperature 
of the water coming from the heater 
can be controlled within the 120° to 
140°F. range by adjusting the rate of 
flow through the heater and by select- 
ing one of the three heat outputs in the 
immersion heater. Although a thermo- 
statically controlled heater unit would 
be more effective for this purpose, one 
could not be found which would give 


40-1,120 mi./min. 
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Fig. 3. Continuous Odor Threshold Tester 
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Fig. 3 consists primarily of tiny labora- 
tory-type rotameter flowmeters ar- 
ranged to measure the flow of sample 
and odor-free water Three rotameters 
are connected in parallel on the sample 
supply line to measure flows ranging 
from 1 ml. per minute to 1,120 ml. per 
minute. The capacities of the three 
rotameters are: 1 to 18; 10 to 130; and 
40 to 1,120 ml. per minute. The rota- 


40-1,120 mi./min. 


By using an auxiliary device on the monitor as shown above, a method is provided 
for making quick and fairly accurate quantitative determinations of the odor threshold 
on a continuous basis. Rotameter flowmeters separately measure the rate of flow of 


the desired control because of the in- 
adequate water storage capacity of the 
heater housing. If desired, closer con- 
trol of water temperature can be ob- 
tained by using a rheostat-controlled 
heater unit. 

The total cost of the odor monitor, 
not including the labor required to as- 
semble the parts, was less than $75. 

The odor threshold tester shown in 


the water to be tested and the odor-free water. 


meter used for measuring the odor- 
free water flow has a capacity of 40 to 
1,120 ml. per minute. Each rotameter 
is equipped with a 4-in. needle valve 
for adjusting the flow rate. For best 
control of flow, the pressure of both the 
sampling and odor-free water should 
be about the same. If pressures are 
too high, or if they fluctuate, it is de- 
sirable to install pressure regulators 
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on each supply. Assembled frames of 
three or more different-capacity rota- 
meter-type flowmeters, complete with 
control valves, can be purchased from 
a number of manufacturers. The cost 
of parts, not including labor, for the 
threshold tester shown in Fig. 1 was 
less than $100. 

Individual odor monitors may be 
used for the continuous monitoring of 
samples of water in each of the several 
stages of treatment, including the raw, 
settled and effluent waters. A very 
effective method of demonstrating the 
efficiency of a particular odor removal 
treatment is to have two continuous 
odor-monitoring devices installed side 
by side, one connected to the raw wa- 
ter supply and the other to the treated 
effluent water. 
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Photographing Water Wells 
By Claude Laval Jr. 


A paper presented on October 26, 1950, at the California Section 
Meeting, San Diego, Calif., by Claude Laval, Jr., Fresno Camera 


Exchange, Fresno, Calif. 


LTHOUGH underwater photog- 
raphy is not a new subject, most 
efforts to construct underwater photo- 
graphic equipment both in this country 
and in Europe have met with only 
varying degrees of success. 

The reader is familiar with the 
ocean-life photographs which Beebe 
(1) has made from within the ball- 
like structure in which he was lowered 
to the ocean floor. The efforts and 
difficulties which attended the lowering 
of unattended camera equipment have 
also been widely publicized (2). Any 
search through camera patents will dis- 
close a number of contrivances which 
are intended to take photographs un- 
derwater in wells. For one reason 
or another, however, these devices 
have never produced the desired 
results. 

A considerable number of photo- 
graphs can be taken during a single 
descent underwater in a bathysphere 
such as Beebe’s, which permits opera- 
tion and reloading of a camera by a 
man inside a _ protective enclosure. 
Water well photography is of neces- 
sity confined to a narrow working 
area, and most earlier devices have 
been unable to expose more than one 
picture at a time without returning the 
equipment to the surface to advance 
the film. 


Surface Control 


The author’s camera can expose 800 
double sets of pictures before the 
equpment is hoisted for reloading. 
\Wuen the exact location of trouble in 
a well failure is not known, the time 
which can be saved by an apparatus 
which will make numerous exposures 
while searching inch by inch along the 
well lining is of obvious importance. 
Moreover, each exposure made can 
he controlled from the surface. This 
ability, combined with the depth meter, 
makes possible a detailed study of the 
entire lining of the well. 


Diagnostic Use 


Drilling a well can be a costly op- 
eration, the degree depending, of 
course, on the depth and conditions 
under which the well is drilled. The 
deep wells used for irrigation on the 
west side of Fresno County and the 
San Joaquin Valley in California cost 
more than $20,000 each; yet some of 
them have developed casing failures 
shortly after installation. 

Most water works men are familiar 
with the diagnostic use of the impres- 
sion block (Fig. 1) which, in the past, 
has been the most important means of 
discovering from the surface of a well 
just where the trouble lay. Wells can 
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be repaired if the source of the dif- 
ficulty can be determined. The in- 
decision and disagreement attendant 
upon interpretation of the block im- 
pression has frequently caused serious 
damage to the casing and resulted in 
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(Fig. 2). Photographs have often dis- 
closed incipient difficulties which would 
have resulted in serious damage to the 
well casing had the regular procedure 
of repair been carried out, following 
use of an impression block; in all 


Fig. 1. Lead Impression Block 


The impression block has been used as a means of determining the area of difficulty 


in a well from the surface of the well. 


This ts a block made of the break shown in 


Fig. 2. 


the abandonment of highly expensive 
and necessary wells. 

One cannot question the value of 
a camera that can be lowered to the 
area of suspected difficulty and produce 
photographs which reveal the exact 
condition of the well both at the site of 
the damage and above and below it 


probability the wells would have had 
to be abandoned as a result. 

One of the more interesting uses to 
which the underwater camera has been 
put has been the charting of well 
histories. Records are being made 
of the interiors of the wells, and a 
photographic reference file is being 
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developed for each. A cooperative 
plan had already been established, on a 
long term basis, between the pump in- 
stalling companies and the Pacific 
Gas and Electric Co., by which it is 
hoped to bring about a clearer under- 
standing of why certain conditions 
arise in well operations. Without 
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One of the first problems encoun- 
tered by the author was the inevitable 
presence of a layer of oil—sometimes 
as much as 100 ft. deep—on the sur- 
face of the water, introduced into the 
well, of course, by the lubrication of 
the underwater pump. As such a coat- 
ing would cover the lenses when the 


Fig. 2. A Well Break 


This photograph, taken at a depth of 665 ft., shows a bad break at a weld in the well 
casing. The black bars and triangular spot are the legs and plate of the camera's 
light holder. 


question, a means can be found to 
establish the most effective means of 
joint welding, the types of materials 
best suited to well casings, soil actions 
on well casings and the causes of cer- 
tain types of behavior encountered in 
wells. Experiments of value to the 
entire water industry can also be 
conducted. 


equipment was lowered, a means had 
to be devised to repel the oil, permit- 
ting the lenses to pass through it and 
remain clear. 

Underwater pressure also had to be 
taken into account in the construc- 
tion of an adequate waterproof re- 
ceptacle for the camera and the light 
source which must, of necessity, ac- 
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company it. The solution adopted 
was to seal the camera, with its electric 
motor and stroboscopic condensers and 
tubes, into a heavy steel tube. 


Camera Construction 


The camera head, with the two 
lenses contained in drilled holes, con- 
sists of two steel plates, with a total 
thickness of 17% in., held by 20 bolts. 
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35-mm. size is used, transported by a 
motor. 

Both lenses of the camera, which 
were specially ground, produce images 
on the film with each flash of light, 
no shutter being necessary within the 
dark confines of the well. Diagnosis 
of the difficulty can be made imme- 
diately upon the return of the equip- 
ment to the surface by using a chang- 


Fig. 3. 


Oval Well Casing 


External pressure can cause the well casing to acquire an oval shape; this tends to 
weaken the casing and also prevents the passage of pump bowls. 


Its source of light is a stroboscopic 
globe buried in a 2}-in. plastic cylinder. 
Three legs, protruding from the cam- 
era head, hold the light source, which 
uses 3,000-v. flashes of power. The 
camera itself is 9 ft. long and approxi- 
mately 8 in. wide. Its steel container 
or ‘bomb’ is streamlined to prevent 
the equipment from being caught on 
obstructions in the well. Film of 


ing bag and a field development kit. 
The negative is read with the aid of 
stereoscopic hand viewers, although 
under certain conditions a third dimen- 
sional slide will be projected on a 
screen. 

Although color film has been used 
in the camera, the circumstances under 
which this type of field development 
must be made usually preclude its use. 
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Air temperatures may range from be- 
low freezing in winter to 120°F. (un- 
der a protective canopy) in summer. 
Field development of color film al- 
ways demands a constant temperature. 


Use 


Among the more important facts 
established by well photographs is 
that the chief areas of difficulty usu- 
ally develop at or near the welded 
joints. Other damage appears to be 
caused by folds which in turn are 
probably brought about by earth move- 
ments. External pressure also causes 
the casing to acquire an oval shape, 
as illustrated in Fig. 3; this tends to 
weaken it and also prevents the pas- 
sage of the pump bowls. Photographs 
will clearly show whether or not the 
perforations are open. 

It has long been thought that pipe 
ruptures vertically for long distances, 
but the author has encountered no 
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photographic evidence to substantiate 
this theory. The longest rip which the 
photographs have disclosed extended 
approximately 12 in. 

The author’s camera has been op- 
erated without difficulty in a lined wa- 
ter well at a depth of 2,000 ft. and in 
an oil well, from which the fluid had 
been removed, at 4,700 ft. The cam- 
era can be used in unlined as well as 
in lined wells. 

With greater use, the author found 
it necessary to adapt the equipment to 
the varying conditions of each job; 
thus, the possibilities and value of the 
work were advanced with the passage 
of time. 
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Automatic Pump Control 
By M. E. Rogers 
A paper by M. E. Rogers, Project Engr., Builders-Providence, Inc., 


Providence, R.I., presented on September 29, 1950, at the Rocky Moun- 
tain Section Meeting, Santa Fe, N.M., by G. E. Reipe, Engr., Builders- 


Providence, Inc., Chicago, Il. 


N these days of rising operating costs 

and decreasing surpluses, water 
works management is on the alert for 
ways and means of widening the shrink- 
ing gap between income and outgo. 
One of the simpler means of accom- 
plishing this end is to reduce the size 
of the operating staff. Not only does 
a shortage of skilled workers make 
this imperative, but, in addition, sub- 
stantial savings can sometimes be ef- 
fected by using automatic controls 
wherever possible. 


One of the most important applica- 
tions of automatic controls within the 
water works field has been its use in 
the control of pumps in water works or 


distribution systems. In view of the 
present inadequacy of water revenues, 
savings effected by automatic pump 
control can be very significant. As an 
added value, automatic control can of- 
ten function more reliably than manual 
control. 

Automatic pump control may be di- 
vided into five major categories, accord- 
ing to the actuating factor involved in 
operation : 


1. Pressure control 

2. Level control 

3. Time cycle control 

4. Remote supervision 
5. Pressure-flow control. 


Combinations of these systems may 
be suitable and desirable for given in- 


stallations, but it is the intent of the 
author to discuss only the principal 
features and applications of the classi- 
fications listed, with but passing refer- 
ence to combinations. 


Pressure Control 


The simplest type of automatic con- 
trol is that offered by a pressure switch 
installed on the pump discharge line. 
The switch is set to close the pump cir- 
cuit whenever pressure falls below a 
predetermined minimum. If the switch 
is equipped with a differential, the con- 
tact can be made to open when pres- 
sure reaches a given maximum. This 
type of system is similar to the well 
known domestic water supply instal- 
lation in which water is pumped from 
a well or other source into a pressure 
tank. When the tank is full, the pump 
is shut off and normal supply is ob- 
tained from reserves until pressure 
again falls below the desired minimum. 
To prevent the pump from starting and 
stopping too often, the tank is partially 
filled with air which acts as a cushion, 
expanding or being compressed to 
maintain pressure within the desired 
range. Proper air volume is automati- 
cally maintained by a pump or other 
means. Such systems are frequently 
used in small towns, hospitals and 
other institutional or small supplies. 
Their design has been ably described 
by Salvato (1). 
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The inability of commercial pres- 
sure switches to distinguish between 
short-lived surges, when control is not 
necessary, and low or high pressure pe- 
riods when it is necessary, is a weak- 
ness of the pressure switch control sys- 
tem. To guard against faulty opera- 
tion caused by surges and to prevent too 
frequent starting and stopping of the 
pump, a differential should be estab- 
lished between the points at which the 
switch will cut in at low pressures and 
cut out at higher pressures. Although 
switches with adjustable differentials 
are available, the same results can be 
accomplished with a thermal time delay 
device which will prevent the unit 
from starting before a given period of 
time and will make its starting at that 
time depend upon whether the pres- 
sure remains low. Switches which in- 
corporate both time-delay features and 
differential adjustments are also avail- 
able. 

Pressure control is frequently ap- 
plied to booster stations supplying ele- 
vated tanks or sections of distribution 
systems. If the connection is direct 
and there are no substantial draw-offs 
between the pump and the pressure 
center or tank, the controls will function 
reasonably well. If the distance is 
great, however, or if there are substan- 
tial draw-offs, a means must be pro- 
vided to compensate for pressure drops 
in the transmission line. Installation of 
a tank-level or pressure telemeter sys- 
tem which will determine line condi- 
tions and relay the information back 
to the booster station offers one solu- 
tion to this problem. This and other 
methods will be discussed in greater 
detail later in this survey. 


Level Control 


Where suction is being taken from 
a ground-level reservoir, and the pumps 
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discharge into an elevated standpipe or 
tank or into a closed section of the 
distribution system, better and more 
sensitive control can be maintained by 
using the level of water in the tank 
rather than the pressure. This method 
may be applied to an unlimited number 
of pumping units and provision can be 
made to start or stop the pumps at any 
predetermined minimum or maximum 
level. Frequently it is desirable to cut 
in the various pumping units at dif- 
ferent falling levels and either to stop 
all pumps at a predetermined maximum 
level, or successively cut out the various 
pumps, in reverse order, as the levels 
rise. 

Level control may take two forms, 
depending on the distance of the tank 
or reservoir from the booster station. 
If the booster station is close by, any 
type of level-sensing unit may be used: 
a simple float switch; electronic or re- 
sistance probes; float, air bubbler or 
diaphragm bell-operated indicators or 
recorders equipped with adjustable 
contacts. Of these, the direct float- 
operated unit is the most convenient 
and reliable, when it can be used. If 
elevated tanks or other pipes are situ- 
ated nearby, a pressure gage graduated 
in feet as an altitude gage can be con- 
nected to the standpipe or elevated tank 
to indicate the level of the water, and 
the gage may be equipped with electric 
contacts to start and stop the pumps at 
predetermined levels. This method is 
not exact because the Bourdon tube 
mechanism yields very little power to 
close the contacts. 

If greater accuracy is required, a 
more sensitive time-impulse control 
mechanism, such as the “Chronoflo” * 
shown in Fig. 1, can be used. This 


*A product of Builders-Providence, Inc., 
Providence, R.I. 
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system consists of a synchronous motor- 
driven cam and a cam follower arm 
which is positioned by the primary 
pressure element. Depending on its 
relative position, the follower arm rides 
the surface of the cam for a given pe- 
riod of time during each revolution. 
When the follower arm is on the cam, 
an electric contact is made to transmit 
a signal the duration of which is directly 
proportional to the pressure. At the 
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Provision may be made for either an in- 
dicating dial or a chart recorder. 

If the tank, standpipe or pressure 
center is distant from the booster sta- 
tion, an electric transmitter must be 
installed at the tank and a receiver in 
the booster station. Transmission may 
be made over private or leased tele- 
phone circuits. 

Only two wires are required for 
transmission if power of regulated fre- 


Fig. 1. Time-Impulse Type Control Mechanism 


A time-impulse control system affords great accuracy of pump control. 
mitter (left) usually consists of a synchronous motor-driven cam and a cam follower 


arm which is positioned by the primary pressure element. 


The trans- 


When the follower arm 


is on the cam, an electric contact is made, transmitting a signal of a duration directly 


proportional to the pressure. 


At the receiving end (right), a pair of synchronous 


motor-driven magnetic clutches are alternately energised by the time-impulse signal 
to position the receiving element, which in turn controls the pumps. 


receiver in the pump room, a pair of 
synchronous motor-driven magnetic 
clutches are alternately energized by 
the time-impulse signal to position the 
receiving element, thus exactly dupli- 
cating the position of the primary ele- 
ment at the transmitter. This system is 
not affected by normal variations in 
line voltage, resistance or inductance. 
Synchronization is provided to permit 
the resumption of operations after a 
power failure or circuit interruption. 


quency is available at both ends. Nu- 
merous devices are available for this 
service, employing resistance, voltage, 
current or duration impulses. 

Special adaptations permit trans- 
mission of other functions over the 
same pair of wires. Thus, the control 
function may be combined with in- 
formation on flows, temperatures, and 
other line conditions. Two methods 
may be used for multiple transmission 
over a two-wire circuit: simultaneous 


| 


transmission, in which all functions are 
sent at the same time, and sequencing 
transmission (2), in which only one 
function may be transmitted at a time, 
the’ several functions following each 
other in rapid succession. 

If leased wire circuits are used, rental 
is charged by the telephone company 
for each circuit mile. In simultaneous 
transmission, the charge is based on the 
number of functions transmitted multi- 
plied by the circuit length in miles. 
The sequence method affords substan- 
tial savings as only one function is 
transmitted at a time and the only vari- 
able factor is distance. 

At the receiving end, the controls 
consist of adjustable switches set to 
govern the pumps as desired. Glass-en- 
closed mercury switches afford less 
difficulty in operation than open con- 
tacts. 

Suitable relays may be interposed to 
keep high voltages out of the control 
circuit or to control power in excess 
of switch ratings. Three-position— 
“Hand,” “Off,” and “Automatic”— 
switches may be used to transfer con- 
trol for testing or manual operations. 
Visual and auditory alarms are avail- 
able to notify the operator of abnormal 
conditions. Frequently a “watchman” 
circuit will be employed to advise the 
operator of power failure at the trans- 
mitter, or of open or short-circuited 
lines. 


Time Cycle Control 


As the name denotes, time cycle con- 
trol is that method of control which 
starts a pump or pumps in response 
to a predetermined time relationship 
which may be adjusted for seasonal or 
weekly variations. Usually, some form 
of simple pressure control must be 
used with time cycle control to provide 
for unusual conditions, such as low suc- 
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tion head or excessive fire flows. When 
used in conjunction with the pressure- 
flow system, a cam may be installed to 
adjust pressure ranges for different pe- 
riods of the day or week. 


Remotely Supervised Control 


It is sometimes desirable to retain 
manual control of the operation of 
pumping equipment or other devices 
from some remote station. The ap- 
paratus which makes provision for such 
control is known as the “supervisory 
control” system and is frequently used 
in the control of raw water or deep well 
pumps located some distance from a 
filter plant, main pumping station or 
reservoir. The control center or dis- 
patcher station used in this system is 
usually installed in some convenient 
place, such as the filter plant, main 
pumping station or superintendent’s 
office. Field substations are provided 
in each pumphouse. If the several 
units are close to each other, a single, 
central field control station may be 
used. One or more of the following op- 
erating results may be obtained, de- 
pending on particular system require- 
ments : 


1. The starting and stopping of 
pumps 

2. Reports of the operating condi- 
tion of the device 

3. Signals of faulty or interrupted 
operation 

4. The telemetering of additional in- 
formation on pressures, flows, tempera- 
tures or other factors. 


Various methods are used to accom- 
plish the control functions. The sim- 


pler systems employ a type of position- 
ing or stepping relay in which the 
dispatcher rotates a knob or dial to the 
desired function and the field station, 
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assuming a corresponding position, per- 
forms the control function. 

Other systems employ coded im- 
pulses similar to those used in the dial 
telephone system. Impulses may be 
unidirectional currents of the same or 
opposing polarities. One such system 
employs a dial for the dispatcher sta- 
tion ; others use push button stations or 
toggle action switches to perform the 
following operations in the sequence 
indicated : 


1. Selecting of remote control unit 

2. Starting or stopping of field unit 
or other control of its operation 

3. Reporting that the operation has 
been carried out 

4. Resetting equipment for the next 
operation. 


Control functions of this type are per- 
formed in sequence with great rapidity. 
The equipment may be mounted on a 


panel together with other instruments 
which provide the operator with aux- 
iliary information on pressures, flows, 
temperatures, water levels or other fac- 


tors. The units may be operated di- 
rectly or telemetered ; if the latter, they 
may use the same wires as the control 
circuit or separate circuits. Auxiliary 
devices include watchman circuits 
which warn of line faults, line testing 
equipment, telephone communication 
and storage battery and charging equip- 
ment for emergency operations. Such 
systems readily pay for themselves 
through the savings they make possible 
in freeing personnel for other duties 
but they do require adequate technical 
personnel for servicing. 


Pressure-Flow Control 


Pressure-flow control is a recent de- 
velopment combining both pressure and 
flow information to control the opera- 
tion of one or more pumps of variable 
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or fixed speeds. The pressure-flow 
system (3) conceived and developed 
by Marsden C. Smith is being maf- 
keted under the name “Pressure- 
flo” * and has a wider range of appli- 
cation than any of the controls pre- 
viously discussed. Reliable control and 
fully automatic operation, not obtain- 
able by simple methods, characterize 
this system. The equipment is sturdy 
and does not depend upon external 
transmission circuits. It is frequently 
found to be more reliable than manual 
operation. 

Many distribution systems, particu- 
larly those involving outlying areas 
with booster pumps and elevated stor- 
age, do not readily lend themselves to 
simple types of control because of line 
friction, large intermediate draw-offs 
and other conditions such as extreme 
variations in flow. The pressure-flow 
system is designed to cope with such 
problems. 

At low rates of flow, without elevated 
storage, there may be sufficient pres- 
sure available from the source to meet 
booster district needs. If an elevated 
tank is used, the only function of the 
booster pump is to keep the tank full 
for emergency use. Under such condi- 
tions, it would be uneconomical to op- 
erate the booster pump continuously. 
As flow increases, contact is made by 
the flow meter to energize a pump- 
starting circuit. If suction pressure is 
adequate, and “area” pressure falls be- 
low the desired value, the pump will 
begin to operate and continue to run 
as long as both pressure and flow are 
within the required ranges. If addi- 
tional pumps are available, they too may 
be placed on the line by means of addi- 
tional flow meter and pressure zone 
contacts. To provide extremely close 


*A product of Builders-Providence, Inc., 
Providence, R.I. 
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control, the pumps should be vari- 
able speed or a combination of fixed 
and variable speeds. When the pumps 
are no longer required, flow and pres- 
sure contacts are opened to stop their 
operation. Figures 2 and 3 show the 
characteristics of a typical pressure 
control system used with elevated stor- 
age tanks. 

Pressure-flow control units can be 
adapted to existing stations or to new 
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discharge line or a minimum level con- 
tact in a reservoir or tank level gage. 
Once a pump has been started, it will 
continue to run as long as the flow re- 
mains above the predetermined mini- 
mum or the pressure remains below 
the set maximum. The system may be 
used for single or multiple pumps of 
either fixed or variable speeds. Pres- 
sure-flow control is particularly well 
suited to use in a direct pressure sys- 
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Discharge — 1,000-gpm. units 


Fig. 3. 


Head-Capacity Curves for “Pressurefio” Control 


The curves show the head-capacity relationships for the “Pressureflo” control system 
illustrated in Fig. 2. 


pump stations without raising special 
structural problems. Provision must 
be made for metering the flow and for 
determining the pressure or level. A\l- 
though a single meter can be used for 
one or more pumps, several meters may 
be provided on individual pump dis- 
charges, with the flows added for con- 
trol purposes. Some form of initiating 
control is usually employed; this may 
consist of a low pressure switch on the 


tem such as is frequently encountered 
in tall buildings and airports. Such a 
system has been designed for the Logan 
International Airport of Boston by 
Coffin (4). 

The system can function equally well 
with ground level storage, elevated 
tanks or standpipes. Although per- 
mitting the most economical and effi- 
cient operation, it nevertheless provides 
for instantaneous handling of peak re- 
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quirements. Economy is made possible 
by smaller storage tank requirements 
as the portion required for emergency 
operation on conventional installations 
may be eliminated. Pressure-flow 
control also permits a wider area of 
choice in the location of elevated stor- 
age sites, either to effect economies or 
to overcome objections by property 
owners. Frequently, ground level stor- 
age may be substituted for elevated stor- 
age at a substantial saving in initial and 
operating costs. Each installation must 
be individually engineered as a knowl- 
edge of local conditions is required for 
selecting pressure and flow ranges and 
for determining operating requirements. 


Summary 


Various types of pump control have 
been described ; these range from sim- 
ple pressure controls to the more elab- 
orate forms of control which must be in- 
dividually engineered. It is not practi- 
cal to provide a package control system 
which will suit all conditions and all 
methods of operation. In the selection 
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of controls, simplicity, sturdiness, re- 
liability and flexibility must be con- 
sidered. Often emergency operation 
depends upon controls of this type. 
During periods of great demand, such 
as are afforded by firefighting, for ex- 
ample, there can be no compromise 
with speed of adjustment and reliability. 
Perhaps of greatest importance, prop- 
erly engineered controls permit sub- 
stantial savings in operating costs, a 
point of vital interest to management 
faced with the problem of increasing 
costs. 
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Miami will be history to you when you read this, but right now in 
the painful process of preparing for it we can only wish it were—history, 
that is—Miami, that is! What we resent, of course, is the fact that every- 
one has already told you all about it and here come we, worse late than 
ever, still completely dumb. What’s more, what with what is now ahead 
of us, we’re unwilling to predict, much less guarantee, that there ever will 
be a Miami meeting. But when you read this, if will be was, these were 
the new officers officially installed just before it was over: 


President—Albert E. Berry, director of the Sanitary Engineering 
Division, Ontario Dept. of Health, Toronto, Ont. (See frontispiece, facing 
p. 327, for photo.) Born at St. Marys, Ont., he attended the Univ. of 
Toronto Faculty of Applied Science, receiving the degrees of B.A.Sc. and 
M.A.Sc. in civil engineering (1917 and 1921), C.E. (1923) and the doc- 
torate in sanitary engineering (1926). He is a registered professional engi- 
neer in Ontario. 

In addition to serving with the Ontario Dept. of Health, which he joined 
as sanitary engineer in 1919, he has been associate professor at the School of 
Hygiene of the Univ. of Toronto and during World War I served in the 
Royal (Imperial) Engineers. 

He has been secretary-treasurer of the Canadian Section since 1933, 
with an interval from 1937 to 1940 when he was its director. Association 
activities include membership on the publication committee and the com- 
mittee on joint administration of water and sewer facilities; and the chair- 
manship of the Water Purification Div. (1935-36) and the Fuller Award 
society, which he joined upon receiving the Canadian Section’s award in 
1938. He has also been vice-president of the American Public Health 
Assn. and president of the Federation of Sewage Works Assns., has been 
secretary-treasurer of the Canadian Inst. on Sewage and Sanitation since 
1933, was a member of the Board of Technical Advisers of the Boundary 
Water Survey and is now a member of the Royal Canadian Institute. 


(Continued on page 2) 
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(Continued from page 1) 
Vice-President—Charles H. Capen, 
chief engineer of the North Jersey Dist. Water 
Supply Commission, Wanaque, N.J._ Born in 
Jersey City, N.J., in 1895, he received his civil 
engineering degree from Cornell in 1917 and is 
a licensed professional engineer in New Jersey 
and New York. 
In the latter year he joined N. N. Chester 
Engineers, Pittsburgh, as resident engineer. 
After working for consulting engineers for 
two years he joined the New Jersey Dept. of 
Health in 1925 as assistant sanitary engineer. 
Six years later he joined the staff of the North 
Jersey organization as assistant engineer, advancing to his present post with 
but a brief interruption for military service during World War II, when he 
was chief sanitary engineer for the Second Corps area. He is also actively 
engaged in consulting work. 

A member of A.W.W.A. since 1930, he has been chairman of the Pub- 
lication Committee, the Goodell Prize Committee and the Fuller Award 
Society, having received his section’s Fuller Award in 1938. He has also 
been active in a number of other Association committees and, in addition, 
was chairman of a New Jersey Section legislative committee which spon- 
sored and helped obtain licensing and tenure legislation, was a member of 
the governor’s Engineering Committee reporting in 1938 on the state’s 
water supply, and participated in a number of other advisory and technical 
committees. 


Treasurer—William W. Brush, editor of 
Water Works Engineering. Brush was born 
in Orange, N.J., in 1874 and was educated at 
New York Univ., from which he received B.S., 
C.E., and M.S. degrees. He joined the staff of 
the then Brooklyn Water Dept. in 1894, trans- 
ferring to the New York Board of Water 
Supply in 1907, in the capacity of engineer. 
He was appointed chief engineer in 1927, and 
retired in 1934 after a cumulative total with the 
two organizations of 40 years of service. 
Nothing daunted, he promptly accepted the 
post of editor of Water Works Engineering, 
which he has held ever since. 

A member of A.W.W.A. since 1911 and an Honorary Member since 
1937, Brush has been an officer of the Association continuously since 1922, 
when he was first elected Treasurer. 


(Continued on page 4) 
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With seven miles of badly corroded 36” ~ 
and 48” steel pipe up for replacement 

at an estimated cost of $1,800,000., 

the City of Montreal reconditioned 

the entire line at a total cost of only 
$205,000. — a saving of $1,595,000. 


Reconditioning included a thorough 
cleaning and removal of incrustation 

and debris by the National Water 

Main Cleaning Co. after which the 
cleaned surface was centrilined. 

Final results indicate reduced friction 

losses, improved carrying capacity and 
permanent protection against leakage 

ond internal corrosion. i 


cleaning and reconditioning water main 


SAVES MONTREAL $1,595,000 


Why not let our engineers find out 
if similar savings can be effected in 
your city? No obligation of course! 


NATIONAL WATER 
50 CHURCH STREET, NEW YORK 7, N. " 


ATLANTA, GA., 333 Candler Bidg. & P. O. Box 9— 
Station E e BOSTON, 115 Peterboro St. e CHICAGO, 
Room 1336, 122S. Michigan Ave. e KANSAS CITY, MO., 
406 Merchandise Mart, 2201 Grand Avenue « LOS 
ANGELES, 448 S. Hill Street e« LITTLE FALLS, N. J., 
P. O. Box 91 e OMAHA, 3812 Castellar Street « RICH- 
MOND, 210 East Franklin Street * SPRINGFIELD, MO., 
1301 Prospect Ave. e SALT LAKE CITY, 149-151 W. Sec- 
ond So. St. e SAN FRANCISCO, 681 Market St. « SIG- 
NAL MT., TENN., 204 Slayton St. e FLANDREAU, S 
D., 315 No. Crescent St. e MONTREAL, 2028 Union Ave 
e VANCOUVER, B. C., 505 West Ist Avenue « WACO, *~ 
P. O. Box 887 « WINNIPEG, 576 Wall St. « HAVANA 
e SAN JUAN, PUERTO RICO « BOGOTA «: CARACAS 
» MEXICO CITY. 
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(Continued from page 2) 


The accident rate at any water works is rarely accidental. Among 
the educational tools available to keep the record a good one are several 
new booklets distributed by the National Safety Council, 425 N. Michigan 
Ave., Chicago 11, Ill. “Aren’t People Funny?” presents a humorous treat- 
ment of the unfunny subject of a dozen accident-inviting human attitudes. 
“K.O. Dirt and Disorder” applies the same approach to the hazards of poor 
plant housekeeping. And “Cry Whoa!” applies Shakespeare to motor ve- 
hicle casualties. Sample copies and quantity quotations are available from 
the council on request. 

An additional approach to keeping down the motor vehicle accident 
rate is furnished by The Travelers Insurance Cos., Hartford, Conn., which 
is distributing free of charge a booklet—also serio-comic—on accident sta- 
tistics entitled “R.I.P.” (Rest in Pieces). Also furnished by The Travel- 
ers is a list of matter-of-fact statements, some of which would bear posting 


in utility garages : 


Three out of four traffic accidents happen in clear weather on dry roads. 


More than 80 per cent of all accidents last year on our streets and highways 
involved vehicles going straight. 


An overwhelming majority of motor vehicles involved in accidents last year 
were reported in apparently good condition. 


Ninety-eight per cent of drivers involved in fatal automobile accidents in 
the U.S. last year had at least one year’s driving experience. 


Last year, 35,500 Americans were killed in traffic accidents. 


In 1950, 1,799,800 Americans were injured in traffic accidents. 


There were 235,800 more persons injured in U.S. motor vehicle accidents 
last year than in 1949. 


One out of every three Americans who lost their lives in last year’s wrecks 
died because someone was driving too fast. 


Almost 500,000 casualties in 1950 were the direct result of speeding. 


The booklets are sure to be looked at; they are very funny. The rec- 
ord needs desperately to be looked at ; it’s just the reverse. 


Fifty years ago in Washington, D.C., of all places, water consumers 
often got something for nothing—food, that is—fish food. That’s the 
major remembrance of Charlie Bawsel from the old days when he started 
with the District Water Division. Quitting now after a half-century of 
service, Charlie found his recent work in the pumping station less exciting 
than when fish used to tangle with the pumps. That may be why he quit. 


(Continued on page 6) 
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FOR CLARIFICATION, STABILIZATION 
NEUTRALIZATION, CHLORINATION 
PURIFICATION, ALKALINITY REDUCTION 
SOFTENING, SILICA REMOVAL, IRON 
CONTROLLED CONDITIONING 


The 
Ee/co 


Advantages: 


1. RAPID CHEMICAL SLUDGE CONTACT 


2. SIMPLICITY OF OPERATION 


3. SEPARATE STORAGE COMPARTMENT 


The Belco Clarator is designed to handle 
all types of water treating problems. Essen- 
tially the process design of the Clarator and 
unit operation is identical for all problems. 
The differences lie in the type and quantities 
of chemicals used to achieve a definite treated 
liquid effluent. The raw water enters the 
mixing compartment at the top of the Clara- 
tor with automatically fed dosages of chemi- 
cals so that chemical reaction takes place 
immediately. Slurry particles rapidly grow 


COMPACT 

. AUTOMATIC CONTROL 

. LOW TURBIDITY 

- VARIABLE OUTLET FLOW 


in size by accretion and pass to the slurry 
compartment. The treated water flows around 
the perimeter of the tank to the outlet. 
Heavy particles of sludge collect and settle 
at the bottom of the concentrator where it 
is automatically discharged. 

Complete description and color illlustra- 
tions in Bulletin 108. Ask for your copy. 

Belco engineers are prepared to give you 
authoritative assistance and close cooperation 
on all water treatment problems. 


BELCO INDUSTRIAL EQUIPMENT DIVISION 


PATERSON 


NEW JERSEY 


Processes for asd of Water Impurities 


Belco Clarator installed in New York City for clarifying East River water. 
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(Continued from page 4) 


Rainmaking ain’t what it used to be. Not so long ago we felt like 
a pioneer when we put tongue in cheek and went speculating through the 
potentialities of seeding the clouds. Now, with our predictions so soon 
realized in the form of cloud ownership squabbles, synthetic storm damage 
suits and statutory controls, we’re almost more frightened than satisfied. 
Last thing we heard, things were entirely serious—the country club pub- 
licity type of suit had given way to honest-to-goodness damage claims by 
property owners who had nothing to gain but money ; the irrigationists out 
west had organized a National Weather Improvement Association to pro- 
mote the use and development of scientific cloud seeding ; the state of Colo- 
rado had passed “an act to assist and foster private or public research and 
development in artificial weather modification, and to protect life, property 
and public interest from injurious weather modification practices”; and 
Sen. Clinton P. Anderson (D., N.M.) was studying Senate bills 3, 222 and 
798 to bring rainmaking under federal control—a step supported just the 
other day by none less than Dr. Vannevar Bush, wartime head of the 
nation’s scientists. 

What with rainmaking scientifically acceptable to all but the weather- 
men (who apparently don’t know a good alibi when they see one), we’re 
ready now to pick up our dry-ice cubes and go home. 


(Continued on page 8) 


On their reputation for 
MOVED performance, Kup- 


ferle Fire Hydrants 
| deserve consider- 
a ation for any 


installation. 


Having led A.W.W.A. to its 
new headquarters, Willing Wa- 
ter can now be found just one 
block uptown, across the street, 
and nearly twice as high up as 


Full lines for 
public and pri- 
vate installa- 
tions. 


he was in his old_ roost. 
Whether it’s Willie you want, 
or plain old A.W.W.A., please 
note the new address: 


American Water Works Assn., Inc. 
521 Fifth Ave. New York 17, N.Y. 


| 
= 
2 Send for : 
Specification 
sheets. 
AWE 
Joun C. KUPFERLE 
ST. Louis 
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In recent years, development by this company of the Double Rubber Gasket 
Joint for centrifugally spun pipe has greatly increased its versatility and adapt- 
ability. It is proving outstandingly successful in a wide variety of installations 
throughout the West. Here are typical examples: 


Coachella Valley County Water District, Coachella, Calif. (U.S. Bur. of 
Reclamation Project), Units 5, 6 and 7—270,000’, 12’ thru 72”; operating heads 
up to 75’. 

Olympia, Wash. (McAllister Springs Water Supply Line) 35,000’, 36”; oper- 
ating head, 150’ max. 

San Diego County Water Authority (San Diego Aqueduct-Sweetwater 
Extension) 23,500’, 18”-24’’; operating heads up to 130’. 

Available in diameters from 12” through 84", and for moderate operating heads 
(generally up to 125"), this pipe is another example of American’s ingenuity and 
skill in the development of better products for water supply lines. Further informa- 
tion is available upon request. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


P. 0. Box 3428, Terminal Annex, 
fF) PIPE AND CONSTRUCTION Co. ) Los Angeles 54, California 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 


this pipe help you reduce 

ae the cost of del | 
trifugally spun, reinfor concreté sure pipe wit! uble rubber 
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(Continued from page 6) 

“Just Add Water”—our February feature (P&R, p. 6) on the con- 
centrates—apparently didn’t delve deeply enough into the powers of con- 
centration. In the New York City area, for instance, the “threat” of the 
“revolutionary” milk concentrate had no more than been mentioned before 
milkmen began a frantic stringpulling to get the concentrated cow juice 
classified as “fluid” rather than “manufactured” milk—enabling them to 
hold the savings to consumers down to a mere penny a quart and keep the 
real moola closer to the moo—all of which should prove that even the 
dairies don’t make their fortunes on water. 


“Just Add Water,” in Canada, on the other hand, seems to be an 
invitation to get soaked. At any rate, when a Montreal manufacturer put 
a “Prune Nectar” on the market, he found it subjected to an excise tax 
on the basis that the product was not a “pure juice of the fruit,” but one 
containing “‘a certain amount of added water,” picked up in the stewing. 
Not to be too harsh with the polluting agent, the Board of Trade, in review- 
ing the tariff board ruling, pointed out that the water did not make the 
“Nectar” “imitation prune juice” as claimed, but “a water extract of dried 
prunes . . . in popular parlance, prune juice.” That didn’t remove the 
tax, however, merely clarifying its status as an excise levy on water. 

Now if water is thus to be taxed, we rather prefer the Dutch method, 
in effect since last January 1, whereby a luxury tax of 15 per cent is placed 
on all water used in boilers and hot-water heaters having a capacity of eight 
gallons or more. It’s that word “luxury” we like, for what could be more 
luxurious than a shower or a bath on a hot summer day, and what’s a 
shower or a bath without water? 

Panacean though it may be in the food business, “Just Add Water” 
just doesn’t seem to be wanted in government, which has its own: “Just 
Add Taxes.” 


Dearborn Chemical Co. has moved to new and larger quarters at 
Merchandise Mart Plaza, Chicago 54, III. 


(Continued on page 10) 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 
P. O. Box 307 Muscatine, lowa 
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This 
pipe won't 


@ The 36-inch steel pipe pictured here 
is part of a new water line being laid for 
a well-known midwest water works. This 
new pipe line is about 6,000 feet in length 
and is protected, inside and out, by Bitu- 
mastic® 70-B Enamel. 

Inside the pipe, a glass-smooth lining 
of Bitumastic 70-B Enamel prevents rust, 
corrosion and tuberculation. This spun 
lining of durable enamel will keep flow 
capacity high, thus reducing pumping 
costs. And, with this kind of protection, 


JOURNAL A.W.W.A. 


—it’s protected by 
BITUMASTIC 
70-B ENAMEL 


there’s no need to spend money for over- 
sized pipe in order to allow for future 
“shrinkage.” 

On the outside of the pipe, Bitumastic 
70-B Enamel prevents pitting and leak- 
age caused by soil corrosion. Here, again, 
you save money by keeping maintenance 
and replacement costs low. In every way, 
it pays to protect your community’s large- 
diameter pipe lines inside and out with 
Bitumastic Enamels. 


REG. U.S. PAT. OFF 


BITUMASTIC enamets 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 505T, Pittsburgh 19, Pa. 
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(Continued from page 8) 


Harry P. Croft, who retired on January | as chief of the Bureau of 
Public Health Engineering, New Jersey Health Dept., died at his home in 
Trenton on March 27. He was 60 years old, and at his retirement had 
completed 38 years of service for the state, all but the first five in the same 


capacity. 


The Supreme Court has handed down its decision in the Ohio River 
Valley Water Sanitation Commission case (see November 1950 P&R, p. 
14), and the result is a resounding victory for the commission and propo- 
nents of West Virginia’s participation in the compact. The court was unani- 
mous in reversing the ruling of the West Virginia Supreme Court that the 
state’s constitution was violated by the legislature in joining the compact 
and delegating some of its police powers to the commission. The decision, 
which was written by Justice Felix Frankfurter, held, in part, that the com- 
pact involved only a “conventional grant of legislative power.” The opinion 
continued : 


We find nothing in that to indicate that West Virginia may not solve a 
problem such as control of river pollution by compact and by the delegation, 
if such it be, necessary to effectuate such solution by compact... . 

The compact involves a reasonable and carefully limited delegation of power 
to an interstate agency. 


Justice Robert H. Jackson, concurring, added that the state could not 
now “read herself out” of her contractual obligation under the compact. 
A further opinion was voiced by Justice Stanley Reed, who, although con- 
curring with the decision, held that the court had no power to interpret the 
state constitution. 

Regardless of detail, the decision appears to be a clear-cut defeat for 
State Auditor Edgar B. Sims, who had refused to pay the state’s share of the 
commission’s operating costs. It should also be of the widest importance 
in laying a stable legal footing for future antipollutional interstate compacts 
because it affords legal recognition to the fact that river basin problems 
cannot be handled by local geographic units, except through participation in 
wider organizations which they may establish for the purpose. 


Grant A. Colton has been elected president of Golden-Anderson Valve 


Specialty Co. He was previously vice president and general manager of 
the company. 


L. W. Grayson, general manager and chief engineer of the Electric 
Light and Water Depts., Dept. of Public Utilities, Riverside, Calif., has re- 
signed after a 25-year association with the city to become general manager 
and chief engineer of the Public Service Dept., Glendale, Calif. 


(Continued on page 12) 
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Carson Bell-Joint Clamps 


HAVE MANY USES 


Stop joint leakage 

Reinforce repair-sleeve 
joints 

Reinforce new joints 
subject to vibration 


Substitute for lead 
joints in wet trenches 


Water works men in all sections of the 

United States endorse Carson Clamps. 

Carson Bell-Joint Clamps and Bolts are made of pearlitic cast 
iron which has uniform high strength and is resistant to corrosion. 
The gasket, gland and bolts are so designed that they tightly grip 
the bell to make a permanent, flexible, leak-tight joint. Carson 
Clamps are adjustable to fit variations in bell face or variations 
in circumference of either bell or spigot. 


* Carson C-60 pearlite cast Look for this trademark on 
iron bolts have uniform Carson Clamps and Carson 
high strength and sound- Bolts. It insures you are 
ness, and are resistant to getting the genuine. Write 
corrosion. for literature and prices. 


CARSON-CADILLAC COMPANY 


BIRMINGHAM, ALA. 
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(Continued from page 10) 


Civilian defense in the water supply field turned up a couple of stories 
worth mentioning last month. One was the appeal sent out by the Glen 
Ridge, N.J., water department asking its public to report all wells, springs 
or other sources of water potentially useful as auxiliary supplies in the 
event of emergency. Meanwhile, the D. E. Foote & Co. cannery down in 
Baltimore went at the problem in another way, filling from 75,000 to 
100,000 104-0z. reservoirs per day not strictly for the military, as during 
World War II, but for the civilian defense stockpile as well. 

What price water anytime? 


Underground storage of natural gas, contemplated by gas pipeline 
companies to equalize the seasonal pumping load, has evoked concern in New 
Jersey, where the State Division of Water Policy and Supply has sug- 
gested that such storage in underground cavities might contaminate ground 
water. A bill has been introduced by the assembly’s majority leader to ban 
the storage, test borings for which have been conducted in the pines section 
of Burlington County, and agreement has been reached to hold a hearing on 
the matter. 


(Continued on page 14) 


If you are buying a new zeolite water softener or sand filter or 
modernizing existing equipment make sure it’s equipped with an 


H & T POPPET TYPE MULTIPORT VALVE 


It’s built in 4 standard sizes for both 
sodium cycle and demineralizer units, 
sand and anthracite filters and for man- 
ual, semi-automatic and fully automatic 
operation. 


It’s electrically operated from our own 
panel boards. 


It’s durably built, attractive, efficient 
and its performan¢e has been proven at 
many hundreds of installations— 


It’s the “Heart” and “Pulse” of any really good water treating 
unit.—A masterpiece of workmanship and operating simplicity. 


Send for full particulars 


HUNGERFORD & TERRY, INC. CLAYTON, NEW JERSEY 


U. S.A. 


; 


May 1951 JOURNAL A.W.W.A. 


Mi 


Wy 


COCHRANE SLUDGE CONTACT REACTOR AND SURGE TANK AT 


POWER PLANT IN TEXAS FOR LIME AND ACID TREAT IMENT OF WELL 
WATER FOR COOLING TOWER MAKE-UP CAPACITY-—1,300,000 GPD. 


COCHRANE 


Pioneer and Leader in Methods and Apparatus 
for Complete Conditioning of BOILER FEED, 
PROCESS and INDUSTRIAL Water Supplies 


THOUSANDS OF INSTALLATIONS 
THOUSANDS OF DISTINGUISHED USERS 


COCHRANE CORPORATION 
PHILADELPHIA 32, PA. 


Representatives in principal cities of U. S. 


In Canada: Canadian General Electric Company, Ltd., Toronto 
in Mexico: Babcock & Wilcox de Mexico, S.A. Mexic> City 
In Europe: Recuperation Thermique & Epuration, Paris 
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(Continued from page 12) 


The spread of fluoridation has now reached public water supplies in 
West Virginia, where Wheeling and Weirton are practicing this method of 


caries control and Wellsburg and Ripley have recently received permits to 
do so from the State Health Dept. 


The children’s hour apparently is at hand. At any rate, the present 
hurry about fluoridation is primarily aimed at catching the current crop of 
children while they’re young enough to obtain maximum benefits. All over 
the country the subject is being discussed—Seattle is considering treat- 
ment ; New Rochelle, N.Y., recently adopted it ; the New York State Health 
Dept. has approved the treatment; in Missouri, in Texas and everywhere 

; dental societies are getting on the bandwagon of community action. 
That’s the children’s hour, but leave it to the U.S. Public Health 
Service to keep everybody happy with a caries cure for adults too. Chew 
tobacco, say they. Whether it’s the chewing or the tobacco that counts 


they haven’t discovered yet. But chew tobacco. As for us, we'll take 
cavities ! 


Karl R. Kennison, consulting civil and hydraulic engineer, has been 
appointed lecturer in civil and sanitary engineering at Massachusetts Inst. 
of Technology. He was formerly chief engineer of the construction division 
of the Metropolitan (Boston) District Commission. 


A new flow interlock will operate to open an electrical contact 
when a flow of water exceeds a set rate, and close it again when the flow 
drops. It can be used to operate pump or other controls and can be set to 
regulate flows from 0.5 to 4 gpm., with a 0.1 gpm. differential between cut-in 
and cut-out. Applications include cooling water and laboratory flows. 
Further details may be obtained from the Control Div. of General Electric, 
Schenectady 5, N.Y. 


A new distillation unit for military water supplies is under develop- 
ment at the Engineering Research and Development Labs., Fort Belvoir, 
| Va. The novel feature of the equipment, an electric-powered thermo- 
compression unit, is its designed ability to be run for 3,000 hours without 
interruption for scale removal. A contact stabilizer filled with sand or 
4 limestone was developed through research at the Univ. of California and, 
by offering greater contact surface to circulating evaporator brine, is said 
to reduce evaporator tube scale formation by 95 per cent. The original 
fuel-production ratio of 1: 250 (by weight) is still being maintained in one 
1,250 gph. unit which is being service tested (Alas! Poor Kenneth Roberts 


and his neglected, long-distance-dowsed, inexhaustible water domes!) on 
Bermuda. 


(Continued on page 16) 
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Portland, Ore., contractor reports : 


Chas. T. Parker, of Parker-Schram Co., says: “On this 36” pipe line using Dresser Couplings, 
a foreman, crane operator, oiler and six-man crew were able to average 15 lengths per 
day, complete except for coating. This in spite of almost incessant heavy rains. Where 
ditch was available without obstruction, we were able to complete about five lengths 
per hour. We know of no better method of connecting lengths of pipe in a water line.” 


The cheapest way to deliver water to the 
_ where it turns into revenue is with a 
resser-Coupled steel line—the line that 
cuts installation costs, 
and maintenance costs. 


As in the case of this Portland water 
main, construction of a Dresser-Coupled 
line keeps going despite adverse weather 
conditions. Because a wrench is the 
only tool needed to make joints, 
costly weather delays are minimized or 
eliminated. And, in good weather, this 
type of construction sets a pace no other 
method can equal. The line starts 
paying its way sooner. 

Leakage losses are cut because Dresser 
Couplings stay “‘flexible-tight” for the 
life of the line. Controlled gasket pressure 
is provided by controlled bolt tightness 
around the joint. 


Maintenance costs are reduced also. 
Dresser Couplings harmlessly absorb 
underground stresses; and modern glass- 
smooth pipe linings, undamaged in joining 
because there’s no heat, assure sustained 
high carrying capacity. 

From all standpoints, a Dresser-Coupled 
steel line gives you the ultimate in per- 
formance and economy. See your Dresser 
Sales Engineer or write for literature. 


BE SURE you get the best line at 
the best price. Put steel pipe and 


Dresser Couplings in your speci- 
fications. 


DRESSER 


COUPLINGS 


Dresser Manufacturing Division, 59 
Fisher Ave., Bradford, Pa. (One of 
the Dresser Industries). Warehouses: 
1121 Rothwell St., Houston, Texas; 
101 S. Bayshore Highway, South 
San Francisco, California. Sales 
Offices: New York, Philadelphia, 
Chicago, Houston, South San Fran- 
ciseo. In Canada: 629 Adelaide St., 
West, Toronto, Ontario. 
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(Continued from page 14) 


A measuring wheel designed to permit quick determination of dis- 
tances is being offered by Rolatape Inc., Santa Monica, Calif. Measure- 
ments are obtained by rolling a wheel exactly 4 ft. in circumference over the 
course and observing the built-in counter. Straight and curved or angular 
distances can be measured without loss of accuracy, according to the makers, 
who suggest its use for locating paving cuts, measuring main extensions and 
general estimating work. For obvious, if unimaginative reasons, the Rola- 
tape people don’t own up to it, but the dictionary calls their gadget a 
perambulator. 


If your mail arrives more promptly from now on you'll know why. 
The safety director in the office of the Postmaster General recently re- 
quested copies of Willing Water’s “Rx for Meter Readers,” explaining 
that “the problems of the letter carrier and meter reader are not dissimilar 
from the viewpoint of their exposure to dog bites.” Being only too glad 
to do our bit to speed the mails, we, of course, complied and are certain that 
now it will be only a matter of time before our own mailman stops wearing 
his cast-iron socks and speeds up his pace. 


(Continued on page 18) 


On Call... 
to tell your story for you! 


Willing Water wants work on or as 
your public relations staff. Let him 
- be your spokesman to your customers 
... to your personnel. You’ll find him 

S [o} a master of the art of putting across 
your ideas...of soliciting co-operation 

...of establishing good will. Call him 

- up... put him to work on your public- 
ity, your signs, your bulletins, your 
bills, your reports... you’ll find him 
ready, able and, of course, willing. 
Low-cost blocked electrotypes or 
newspaper mats, in 32 different poses, 
are immediately available to you. 


Write now for a catalog and price 
OAawwa list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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BELL & SPIGOT 
PIPE 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 


Foundry & Pipe Corp. New vers, N.Y. 


SPECIFY 
“*WARREN 
PIPE” 
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(Continued from page 16) 


Abstracts of nearly all articles on corrosion published in 1946 and 
1947 are contained in a book just announced by the National Assn. of Cor- 
rosion Engineers and entitled Bibliographic Survey of Corrosion—1946- 
1947. The volume is a successor to the 1945 compilation and sells for $9; 
both volumes may be obtained for $12. The abstracts are arranged accord- 
ing to the N.A.C.E. filing system index and author and subject indexes are 
included. 

Also being furnished by N.A.C.E. are individual abstracts on McBee 
punch cards, coded to permit rapid manual sorting. The punch card system 
is available on a subscription basis, at an annual cost of $75. Additional 
information may be obtained from N.A.C.E. at 919 Milam Bldg., Houston 
2, Tex. 


The 1951 Gordon Research Conference on Ion Exchange, spon- 
sored by the American Assn. for the Advancement of Science, will be held 
from June 18 to August 31 at the New Hampton School, New Hampton, 
N.H. Further information may be obtained from W. George Parks, Direc- 
tor, Dept. of Chemistry, Univ. of Rhode Island, Kingston, R.I. 


(Continued on page 20) 


Tegul 
* MINERALEAD® *GK “exer 
*HYDRORINGS *HYDROPAC 


A complete line of joint- 
ing materials and acces- 
sories for water and 
sewer pipe. Specific bul- 
letins and Technical 
Service available to 
help solve your prob- 
lems. 

Write 15 Walnut Street, 
Mertztown, Pa. 


MINERAL PRODUCTS COMPANY 


MERTITOWN, PA HOUSTON, TEXAS 
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(Continued from page 18) 


Television, which introduced water to videots in grand style just a 
month ago via Abel Wolman and the Johns Hopkins program on Balti- 
more’s WAAM, undid itself again this month when it screened “Henry 
Gross and his dowsing rod in an actual demonstration of the amazing 
powers of a water dowser.” To say that the demonstration was all wet 
would be giving Henry too much credit ; anyway, Faye Emerson, on whose 
program the fantasy was enacted, was certainly diviner than Henry. 

On other sectors of the dowsing front, meanwhile, one Haydn S. 
Pearson got himself heavy headlines in the Newark, N.J., News—‘Is Not 
Sure Whether Divining Rod Worked”—on the basis that he “thought” 
that the rod worked for him once out of the 500 times he tried it over a 
period of many years, while two Jesuit priests from Fordham University, 
who were shaking up the whole town of North Bergen, N.J., with attempts 
to develop a seismographic test method of finding water, rated a puny two- 
inch filler all but unseen. Meanwhile, too, the Stone of Scone was discov- 
ered, apparently without any great help from the dowsing detective who 
twirled a twig at the problem. And all over America, undoubtedly, the 
forked stick appeared as a symbol of literacy. 

Perhaps the onset of baseball will effect a cure; and if not that, then 
assuredly MacArthur. 

(Continued on page 94) 


= Let Willing Water help you ... he’s 
the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
erect for you an edifice of public 
appreciation and co-operation on a 
foundation of good will. 

Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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.--Hundreds of Man-Hovurs on 
New installations 


you 


CAN NOW DO AN ALL 
MECHANICAL-JOINT JOB 
WITH 
PIPE, FITTINGS, VALVES, 
AND HYDRANTS 


EDDY Mechanical-Joint 


Valves. 


After excavation, two unskilled workmen 

and a ratchet wrench can install 

Eddy Mechanical-Joint Valves in a jiffy. This can 

mean many man-hours saved each year. What's more, the work can be 
done in a flooded trench, or in any kind of weather—for no caulking, no 
lead-melting is needed...and all joints are bottle-tight under pressure. 
Valves meet AW WA specifications, and are available in sizes 3” to 12” 
for use on both sand-cast and centrifugally-cast iron water pipe. 


...and 
EDDY Mechanical-Joint 
Fire Hydrants 


Mechanical-Joint connection allows quick, 

easy installation or removal (with or without auxiliary valve). 
Hydrants also available with bell or flanged connection. All oper- 
ating parts accessible by removing top cover. Hydrants open 
fast, close easily. Even a bent stem does not cause water loss, and 
drip-action prevents freeze-up. Stock up now on both 

Clow Mechanical-Joint Cutting-in Valves and Hydrants. Be 

ready to make easy, speedy installations when needed! 


EDDY....: COMPANY 
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A Water Policy for the American People. Vol. 1—General 
Report (1950; $3.25); Vol. 2—Ten Rivers in America’s Future 
(1950; $6.00); Vol. 3—Water Resources Law (1950; $2.25); 
Summary of Recommendations (1950; 15¢). President’s Water 
Resources Policy Commission. U.S. Government Printing Office, 


Washington 25, D.C. 


With publication of the last of these volumes, the President’s Wa- 
ter Resources Policy Commission has completed its task. Appointed 
in January 1950 to study water resources policies and existing legis- 
lation and to make recommendations, the commission, under the chair- 
manship of Morris L. Cooke, has produced over 2,000 pages of re- 
ports in three massive tomes. The first volume contains the body of 
the report itseli—‘‘a water policy for the American people”—and the 
summary of recommendations which have also been printed in a 
separate booklet, as well as being reprinted in the February 1951 
JourNaL (Vol. 43, p.91). Volume 2, a study of the Columbia, Mis- 
souri, Rio Grande, Colorado, Connecticut, Alabama-Coosa, Potomac, 
Ohio and Tennessee Rivers and the California Central Valley, has also 
been published in separate sections. Federal water resources law is 
the subject of the third volume, which is really a byproduct of the in- 
vestigation. An appendix summarizes the water-law doctrines of the 
seventeen western states. 


Water Treatment for Industrial and Other Uses. Eskel 


Nordell. Reinhold Pub. Corp., New York (1951) $10 


A clear and simple presentation of the basic principles and specific 
practices of water treatment for industry is offered by this volume. 
Chapters containing essential background as well as working informa- 
tion cover such topics as dissolved solids and gases, turbidity and or- 
ganic matter, selection of treatment process and equipment, boiler 
feedwater, cooling water and various types of treatment, including ion 
exchange and softening. An appendix contains a number of useful 
tables of equivalents and other data of value. 
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Professional Seruices 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. EB. 3rd St. Gainesville, Fla. 


Cuas. B. Burpicx Louis R. Howson 
Donatp H. 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 


Consulting Engineers 
L. Bogert Ivan L. 


. M. M. Greta Rosert A. Lincotn 
M. Dirmars Arruur P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 

Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists— Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


lon Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 

Valuations— 


110 William St. 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


New York 7, N.Y. 
BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Nicholas $, Hill Associates) 
Water Suppty—Sewace Disposat— 
Hypraviic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 
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BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 
584 E. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 
Water Su Se 

Grade 
on 
In ts—Appraisals 
Plans. Gaperviion of 


150 N. Wacker Drive 79 McAllister Se. 
Chicago 6 San Francisco 2 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 

Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 E. 9th Se. 


NORMAN O. ELDRED 


Consulting Engineer 


Water Works, Softening and Filtration 
Plants. Municipal and Industrial Water 
Conditioning Equipment of All Types. 
Designs, Plans, Specifications, Estimates, 
Reports, Supervision. 


508 Draper St. Vicksburg, Mich. 
Vicksburg 3271 


JAMES M. CAIRD 
Established 1898 

C. E. Currron, H. A. Bennerr 

Chemist and Bacteriologist 


WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Suppty anp 
Szwerace Sewace TReaTMentT— AIRPORTS 


Investigations Reports Designs Valuations 
ae of Construction 
Boston New York 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


FINKBEINER, PETTIS & STROUT 


CarLeTon 3. FINKBEINER C. E. Perris 
Haroitp K. Srrout 


Consulting Engineers 
Reports, Designs, Supervision, 
be = Supply, Water Treatment, Se 


reatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Chio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 B. Park Way at Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


. Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply —Sewerage 

Flood Control & Drainage—Bridges 
Ornamental! Street Lighting—Paving 
Light & Power Plants—Appraisals 


351 E. Ohio Se. Chicago 11 


FULBRIGHT LABORATORIES, Inc. 


Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 
Box 1284 Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 

Water Garbage 


Town 
Investigations & 


P 


Seruices 
(contd.) 


G. L. GEISINGER 
Consulting Engineer 


Water Works—Treat t—Filtrati 
Design—Operation— Reports 
Laboratory Analysis 
122 Elliott Ave., W. Seattle 99, Wash. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 
2314 Girard Trust Co. Bidg. 
Broad St. & S. Penn Square 
Philadelphia 2 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


Reading, Pa. 


New York 
Houston 


Washington 
Philadelphia 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 
Water, Sewerage, Paving, Power Plants, Airports, 
Public Buildings, Surveys and Appraisals 


241 Sheridan Rd. 521 Sexton Bidg. 
Menominee, Mich. Minneapolis 15, Minn. 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 
Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa, 


HORNER & SHIFRIN 

Consulting Engineers 

W. W. Horner 8. W. Jens 

H. Shifrin E. E. 

V. C. Lischer 

Water Supply—Airports—Hydraulic Engineer- 

ing — Sewerage — Sewage Treatment— Munici- 
pal Engineering—Reports 

Shell Building St. Louis 3, Mo 


Bloss 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 

Inspection and Test at Point 


of pag of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
4, Ill. 


Centers 


HAVENS & EMERSON 
W. L. Havens C. A. Emerson 

A. A. Buremr F.C. Tories F. W. Jones 

Consulting Engineers 

Water, Sewage, Garbage, Industrial 
Wastes, Valuations— oratories 
Leader Bidg. Woolworth Bidg. 

CLEVELAND 14 NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 


C. C. Walker F. L. Swickard 
B. I. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


12 N. Third Street Columbus 15, Ohio 
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JONES, HENRY & 
SCHOONMAKER 
(Formerly Jones & Henry) 

Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


G. Gale Dixon, Associate 
Engineers 
Dams Water Works 
Airports Bridges 
Traffic & Transportation Reports Highways 
Subways Foundations 


Harbor Works Valuations 
Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


Sewerage 
Tunnels 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Prrnie Ernest W. 
Ricwarp Hazen G. Werner, Jr. 


tions, Reports, Plans 


Construction and Operations 
ppraisals and Rates 


New York 18, N. Y. 


Investi 


Supervision 
A 


25 W. 43rd Se. 


R. M. LEGGETTE 
Consulting Ground Water Geologist 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


Roberto Meneses Hoyos & Co. 


Ground Water Engineers 


Water Supply Geophysics 
Test Drilling Flow Tests 
Explorations Reports 


Design, Valuations & Supervision 
Reforma 12 Mexico City 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Dis; ; Industrial Wastes; Investigations 
Reports Design; Supervision 
nstruction & Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


METCALF & EDDY 


Engineers 


Water, Sewage. Drainage, Refuse 

and Industrial Wastes Problems 

Airfields Valuations 
Laboratory 


Statler Building 
Boston 16 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 
Engineers 
Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


RIPPLE & HOWE 
Consulting Engineers 
O. J. B. V. Howm 
Appraisals— Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
426 Cooper Bidg., Denver 2, Colo. 


Parsons, Brinckerhoff, Hall & Macdonald ae 
4 


May 1951 


JOURNAL A.W.W.A. 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


Professional 
Serices 


(contd.) 


RUSSELL & AXON 
Consulting Engineers 
Gro. 8. F. E. Wencer 
Joe Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports 
209 South High St. 


Appraisals 
Columbus, Ohio 


SAMUEL SHENKER 


Chemical Consultant 


Water Treatment 
Laboratory Service 


155 S. Broadleigh Rd., Columbus 9, Ohio 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WALTER N. WHITE & 


WILLIAM F. GUYTON 
Consulting Ground-Water Hydrologists 
GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 
Operational and Maintenance Advice; Legal 
Proceedings; Artificial Recharge, Induced River 
Infiltration, Well Interference and Other 
Ground-Water Problems. 

307 W. 12th St. 

1, Texas 


10 Mississi: Ave. 


SMITH AND GILLESPIE 


Consulting Engineers 
Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad Sc. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


WHITMAN, REQUARDT 
& ASSOCIA 
Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
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Membership Changes 


AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications received March 1 to 31, 1951 


Ahern, P. C., Cons. Engr., Maritime Eng. 
Consultants, C.P.R. Bldg., Halifax, N.S. 
(Jan. ’51) 

Aitkin Light & Water Com., G. N. Blount, 
Mgr., Aitkin, Minn. (Corp. M. Jan .’51) 

Albright, Philip N., see San Antonio (Tex.) 
City Health Dept. 

Alexander, M. H., Water & Sewer Supt., 
112 W. League, Monahans, Tex. (Jan. 

Anderson, Paul W., Water & Sewage 
Supt., Plattsburg, Mo. (Jan. ’51) MPR 

Armstrong, George Kent., City Engr., 
Box 803, Dunedin C. 1., New Zealand 
(Jan. ’51) MP 

Balendonck, William A., Salesman, Nep- 
tune Meter Co., 2630 Texas Dr., Dallas, 
Tex. (Jan. '51) M 

Bartlett, Dan Tommy, Sanitarian, Jasper- 
Newton Health Unit, 956 E. Milan, 
Jasper, Tex. (Jan.'51) P 

Bauman, Eugene O., Chief Inspector, 
Dept. of Water Supply, Gas & Elec., 
2420 Municipal Bldg., New York 7, 
N.Y. (Jan. ’51) 

Baxter, Richard M., Partner, Baxter & 
Woodman, Civ. & San. Engrs., Box 67, 
Crystal Lake, Ill. (Jan. ’51) PR 

Becker, Robert J., Plant Engr., Purifica- 
tion Dept., Indianapolis Water Co., 
113 Monument Circle, Indianapolis, 
Ind. (Jan. ’51) P 
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Bendler, Arthur F., see Holdrege (Neb.) 


Benning, Walter J., Jr., Sales Repr., Johns- 
Manville Sales Corp., Albuquerque, 
N.M. (Jan. ‘51) 


Biles, Ray, Utility Supt., Box 248, Sunray, 
Tex. (Jan. ’51) M 


Bishop, William J., Health Officer, 
Health Dept., Bartlesville, Okla. (Jan. 
Si) 

Black, John L., Water & Sewage Supt., 
Box 374, Refugio, Tex. (Jan. '’51) MP 

Black, William L., Water Supply Supt., 
Dept. of Water & Sewers, Box 316 
Coconut Grove Station, Miami 33, Fla. 
(Jan. MPR 

Blount, G. N., see Aitkin (Minn.) Light 
& Water Com. 

Bourne, William H., Civ. Engr., Dept. of 
Water & Sewers, Box 316 Coconut 
Grove Station, Miami 33, Fla. (Jan. 
51) M 


Brownhill, Harold E., Mgr.-Engr., Public 


Utilities Com., 153—6th Ave., Co- 
chrane, Ont. (Jan. 
Campbell, J. Packard, Mgr., James 


Robertson Co., Ltd., 1-19 Broadview 
Ave., St. John, N.B. (Jan. ’51) 


Capehart, James P., Alta Mesa Corp. 
Water Works, 301 S. Winnetka, Dallas, 
Tex. (Jan.’51) M 

Carleton, William Arthur, Mgr., Welded 
Pipe & Tank Sales, O’Neall Div., Armco 
Drainage & Metal Products, Inc., 3202 
W. Sample St., South Bend, Ind. (Jan. 

Carroll, William J., Civ. Engr., J. M. 
Montgomery, Cons. Engr., 15 N. Oak- 
land, Pasadena, Calif. (Jan. ’51) 

Carter, J. S., see Chatham (Va.) 

Castella, Cesar, see Fomento de Bauta, 
Cia. 

Casto, Dwight Earl, Sr., Utilities Super- 
visor, Carbide & Carbon Chem. Div., 
Texas City, Tex. (Jan. ’51) MP 

Chatham, Town of, J. S. Carter, Director 
of Public Works, Chatham, Va. (Mun. 
Sv. Sub. Jan. 51) MP 

Chisholm Water & Light Com., H. S. 
Hanson, Supt., Chisholm, Minn. (Corp. 
M. Jan. ’51) MPR 

Clement, Albert E., see Natrona (Pa.) 
Water Co. 


(Continued on page 32) 
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reduce water line costs 
with this “slimming diet” 


Excess weight and material in a 
water line is expensive and un- 
necessary. With Armco Welded 
Steel Pipe, you choose the exact 
wall thickness you need (%,4- to 
14-inch) in any diameter (6 to 36 
inches). You save money and metal. 

Armco Steel Pipe saves on in- 
stallation, too. Lighter weight 
simplifies handling. Lengths up to 
50 feet mean fewer joints— less 
assembly work. Field connections 
go in fast with any of the standard 


ARMCO WELDED STEEL PIPE 


couplings or by field welding. 

You'll also find that Armco 
Welded Steel Pipe is amply strong, 
free from leakage and provides 
continued high flow capacity. Use 
it with confidence wherever you 
need water supply or force mains. 
Write for complete data. Armco 
Drainage & Metal Products, Inc., 
Welded Pipe Sales Division, 3580 
Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corpo- 
ration. 


NW, 


Meets A.W.W.A. Specifications 


31 


e 
e 

— 
e e 
e 
e 
e 
e 
Ne, 
e 
a 
e 
: 
4 
‘ 
e 

bd 


32 


MEMBERSHIP CHANGES 


Vol. 43, No.5 


(Continued from page 30) 


Cocoa, City of, Jerry Sellers, Plant 
Operator, Box 1228, Cocoa, Fla. (Corp. 
M. Jan. ’51) MPR 


Colby, George W., Sr. Civ. Engr., Constr. 
Inspection Section, East Bay Munic. 
Utility Dist., 512—16th St., Oakland, 
Calif. (Jan. ’51) M 

Colonial Terrace Inc., C. S. McLeod, Secy., 


210 Masonic Temple Bldg., Jacksonville, 
Fla. (Corp. M. Jan.’51) MPR 


Columbia Water & Light Dept., George H. 
Rendleman, Director, Munic. Bldg., 
Columbia, Mo. (Corp. M. Jan.’51) M 


Copp, Stanley S., Sr. San. Engr., Public 
Health Eng. Div., Dept. of National 
Health & Welfare, 406 Post Office 
Bldg., Edmonton, Alta. (Jan. ’51) 


Cushing, City of, J. B. Davidson, City 
Engr., City Hall, Cushing, Okla. (Corp. 
M. Jan. M 

Davidson, J. B., see Cushing (Okla.) 


Davin, Joseph W., see Stockton, Whatley, 
Davin & Co. 


Davis, Stephen Howell, Asst. to Gen. 
Mgr., Munic. Authority of the City of 
New Kensington, Box 592, New Ken- 
sington, Pa. (Jan. ‘51) M 

Dennis, John F., City Engr., Laurel, 
Mont. (Jan. '51) 


Dix, Thurman W., Comr. of Public Works, 
40 Beacon St., Barre, Vt. (Jan. ’51) 
Doane, H. W. L., Mgr., Standard Paving 


Maritime, Ltd., Box 1083, Halifax, N.S. 
(Jan. ’51) 


Dougherty, A. E., see St. Stephen (N.B.) 


Water Comrs. 


Downes, Louis R., Sales Engr., Neptune 
Meter Co., 4048 W. Taylor St., Chicago, 
Ill. (Jan. ’51) 


Drummond, Kent G., Graduate Student, 
San. Eng., Univ. of Iowa, Iowa City, 
lowa (Jr. M. Jan. ’51) 


Duvall, R. J., see Kansas City (Kan.) 
Board of Public Utilities 


Economics Lab., Inc., John L. Wilson, 
Director, Research & Development 
Div., 914 Guardian Bldg., St. Paul 1, 
Minn. (Corp. M. Jan. ’51) P 

Eggett, Matthew, Asst. Exec. Officer, 
Regional Water Pollution Control Board 
No. 4, 541 S. Spring St., Los Angeles 
13, Calif. (Jan. ’51) PR 


Elenz, Edward F., Sales Engr., Wallace 
& Tiernan Co., Inc., 1229 W. Washing- 
ton Blvd., Chicago, Ill. (Jan. '51) P 


Fayetteville, City of, A. J. Simmons, 
Munic. Bldg., East College St., Fayet- 
teville, Tenn. (Corp. M. Jan. ’51) 


Fellows, Fred G., Cons. Engr., 10174 W. 
Highland, Ponca City, Okla. (Jan. '51) 
R 


Finster, Edwin H., San Engr., Orange 
County Health Dept., Court House 
Annex, Santa Ana, Calif. (Jan. '51) P 


Fomento de Bauta, Cia, Cesar Castella, 
Pres., 361 Aguiar St., Havana, Cuba 
(Corp. M. Jan.'51) MR 


Fort Branch Water Works, Rollin Red- 
man, Supt., Box 3, Fort Branch, Ind. 
(Corp. M. Jan. ’51) 


Francis, Lee A., San Eng. Asst., Dept. of 
Water & Power, 207 S. Broadway, Los 
Angeles 12, Calif. (Jan. ’51) MR 


Frigon, Rosario, Assoc., Papineau & 
Frigon, 212 St-Sacrement, Montreal, 
Que. (Jan. 


Froehde, Fred C., see Pomona Valley 
(Calif.) Munic. Water Dist. 


Fruitman, Harold Leon, Sr. Water Chem- 
ist, San Francisco Water Dept., Purif. 
Div. Lab., Millbrae, Calif. (Jan.’51) P 


Funk, Geraldine E. (Miss), Asst. in 
Research, San. Research Lab., Civ. 
Eng. Dept., Univ. of Florida, Gaines- 
ville, Fla. (Jr. M. Jan. ’51) PR 


Gannon, Dan R., Supervisor Water Meter 
Sales, Rockwell Mfg. Co., 122 S. Mich- 
igan Ave., Chicago, Ill. (Jan. ’51) 


Garcia, Luis E., Asst. Director, Water 
Supply Dept., Box 405, Quito, Ecuador 
(Jan. ‘51) 

Gish, Roy R., Cons. Engr., Couch & 
Kulin, Inc., 230 E. Ohio, Indianapolis, 
Ind. (Jan. '51) PR 

Great Barrington Fire Dist., John P. 
Tracy, Chief, Great Barrington, Mass. 
(Corp. M. Jan.'51) MPR 

Green, Richard C., Vice-Pres., Missouri 


Public Service Co., Warrensburg, Mo. 
(Jan. 


Hanson, H. S., see Chisholm (Minn.) 
Water & Light Com. 
(Continued on page 34) 
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YOUR WATER SUPPLY— 


In normal times or in times of emergency, you can count on 
%Proportioneers% Heavy Duty CHEM-O-FEEDER. Look at 
the important advantages which make Chem-O-Feeder the 
sure way to safeguard water supplies: 


1 All parts coming in contact with treating chemi- 5 Compact construction encloses all moving parts 
cals are of See-Thru plastic and Neoprene in oil bath requiring no lubrication maintenance. 
rubber which are unaffected. 

ies fi installation included 

2 Alum, A : Copper Iph Hypochlo- 6 or complete 
rites and Fluorides can be fed by standard ‘ 
units. 7 Ports for all models ore in stock at strategic 

3 Pumping action is visible to the operator. service centers. 

4 This feeder has the widest dosage adjustment 8 Feeder can be readily converted to slurry feed- 
range and changes may be made “in opera- ing or the handling of concentrated corrosive 

liquids. 


Write, today, for Bulletin SAN-7, the complete story on Simplex, 
Duplex, and Triplex Chem-O-Feeders. %Proportioneers, 
Inc. %, 365 Harris Ave., Providence 1, R. |. 


33 
j a 
| 
j 


Hanway, James A., see Nova Scotia 
Board of Comrs. of Public Utilities 

Herkenhoff, Gordon E., see Herkenhoff 
& Turney 

Herkenhoff & Turney, Gordon E. Herken- 
hoff, 223 Montezuma, Santa Fe, N.M. 
(Corp. M. Jan. ’51) 

Hesselbart, C. B., Chief Clerk, City 
Water Works, 166 S. High St., Akron 
8, Ohio (Jan. ’51) 

Holdrege, City of, Arthur F. Bendler, 
Light Water & Sewer Comr., 502 East 
Ave., Holdrege, Neb. (Corp. M. Jan. 

Howard, Edward, San. Engr., State Dept. 
of Health, 16 Dietz St., Oneonta, N.Y. 
(Jan. ’51) 

Howe, Lois M. (Miss), Chemist, State 
Dept. of Public Health, 1800 W. Fill- 
more St., Chicago, Ill. (Jan. ’51) 

Howell, Weldon Young, City Engr., 
Trenton, Tenn. (Jan. ‘51) M 

Huffman, Lloyd C., Director, Dept. of 
Water, 310 Munic. Bldg., Dayton 2, 
Ohio (Jan. ’51) M 

Hulen, Carl S., Pres., Ulrich Chem. Co., 
Inc., 31 E. Georgia St., Indianapolis, 
Ind. (Jan. ‘51) P 

Huntingburg Munic. Light & Water Dept., 
S. M. Paradiso, Supt., 6th & Van 
Buren, Huntingburg, Ind. (Corp. M. 
Jan. '51) 

Hurlburt, H. Zeh, Research Engr., Con- 
solidated Chem. Industries, Inc., Box 
5275 Harrisburg Station, Houston, Tex. 
(Jan. ’51) 

Johnson, Elmer A., Cons. Engr., Johnson 
& McIntosh, Lincoln Theater Bldg., 
Lincoln, Calif. (Jan. ’51) PR 

Johnson, Harold M., see Thief River Falls 
(Minn.) 

Jones, Ernest, Gen. Foreman cf Distr., 
Water Dept., 614—9th Ave. N.E., 
Calgary, Alta. (Jan. ’51) 

Kansas City Board of Public Utilities, 
R. J. Duvall, Mgr. of Production & 
Distr., City Hall, 6th & Ann, Kansas 
City, Kan. (Corp. M. Jan. ’51) 

Knox, Joseph Carleton, Secy., New Eng- 
land Interstate Water Pollution Control 
Com., 73 Tremont St., Boston 8, Mass. 

(Jan. ’51) MPR 


Kohli, Wilson W., Cons. Engr., 98} S. 
Washington St., Box 621, Tiffin 16, 
Ohio (Jan. PR 
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Kreston, Max S., Engr., Dept. of Re- 
search & Development, Pacific Clay 
Products, 306 West Ave., Los Angeles 
26, Calif. (Jan. ’51) PR 


Kurz, Frederick E., Vice-Pres. & Gen. 
Mgr., Service Coatings Corp., 214 
Marine Ave., Wilmington, Calif. (Jan. 
’51) 

Lawton, A. Marshall, Vice-Pres., Torring- 
ton Water Co., Box 26, Torrington, 
Conn. (Jan. ’51) 


Lewis, John A., Research Asst., Texas 
Experiment Station, Box 1645, College 
Station, Tex. (Jan. ’51) 


Libby, Maurice A., Supt., Bath Water 
Dist., 1 Lambard St., Bath, Me. (Jan. 
M 

Linberg, A. C., Cons. Engr., The Linberg 
Engr., Burlington, N.C. (Jan. ’51) 
MPR 

Locke, D. A., Field Engr., Fairbanks 
Morse & Co., 2008 S. Brook St., Louis- 
ville, Ky. (Jan. ’51) 

Mac Kay, J. D., City Engr., City Hall, 
Fredericton, N.B. (Jan. ’51) 

Makkonen, Osmo A. P., Chief Engr., O. Y. 
Yleinen Insinooritoimisto, Helsinki, 
Jalavatie 2, Finland (Jan. ’51) 


Mayfield, D. A., Jr., Secy.-Treas., May- 
field & Son Co., 131 E. Bay St., 
Jacksonville, Fla. (Jan. ’51) P 

McLaughlin, Carroll W., Civ. Engr. & 
Surveyor, 266 Fulton Ave., Hempstead, 
N.Y. (Jan. ’51) 


McLeod, C. S., see Colonial Terrace Inc. 


Melbourne, City of, Charles R. Stickel, 
City Mgr., Melbourne, Fla. (Corp. M. 
Jan. ’51) 

Miller, Hughes F., Miller Assocs., Box 
193, South Miami, Fla. (Jan. ’51) P 


Missouri Inspection Bureau, M. I. Parker, 
Chief Engr., 1330 Pierce Bldg., St. 
Louis, Mo. (Corp. M. Jan. ’51) 

Moffitt, William J., San. Eng. Asst., Dept. 
of Water & Power, 207 S. Broadway, 
Los Angeles, Calif. (Jan. ’51) MPR 


Monroe, Stanley G., Sr. San. Engr., U. S. 
Public Health Service, 10598 River- 
view Dr., St. Louis 15, Mo. (Jan. ’51) 

Moore, Robert Condit, Engr., Elson T. 
Killam, Cons. Engr., 140 Cedar St., 
New York 6, N.Y. (Jan. 51) PR 
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VALVE COST? 


M & H Mechanical Joint 
IBBM AWWA Gate Valve 


Purchase price (or first cost) of a valve is not its real cost. 
Maintenance engineers appraise the true cost of a valve as 
cost per year of service—i.e., purchase price plus maintenance 
costs divided by years in operation. 


On that basis, M & H likes comparison because M & H Valves 
are designed to last longer and entail little or no maintenance 
cost. Sizes 2 to 30-inch, with all end connections, including 
Mechanical Joint as shown. 


Installing M & H Mechanical-Joint Valves into an existing 
pipe line is easily and quickly done by common labor with 
Mechanical Joint Cutting-In Sleeves. The job of regular 
inspection and maintenance of 
fire hydrants is also greatly sim- 
plified if auxiliary valves are in- 
stalled for each hydrant, and an 
M & H Mechanical-Joint Valve 
makes such a job an easy one. 


Mal VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 


MECHANICAL JOINT 
CUTTING-IN SLEEVE 
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Morgan, Fred E., Engr., Fred E. Morgan 
Co., 2409 W. 104th St., Chicago 43, 
Ill. (Jan. '51) 


Morton, Francis L., Engr. of Pumping 
Stations, Eng. Dept., Waterworks & 
Sewerage Branch, Winnipeg, Man. 
(Jan. ’51) MP 

Natrona Water Co., Albert E. Clement, 
Asst. Supt., Natrona, Pa. (Corp. M. 
Jan. ’51) 

Nelson, Arthur W., Div. Supt., Gas & 
Water Dept., Southwestern Public 
Service Co., Borger, Tex. (Jan. ’51) 

Neumeyer, E. W., Supt., Missouri Util- 
ities Co., Cape Girardeau, Mo. (Jan. 
"51) 

Newell, William S., Chief Engr., Water 
Works Plant, Macomb, Ill. (Jan.’51) P 


Nova Scotia Board of Comrs. of Public 
Utilities, James A. Hanway, Chairman, 
Provincial Administration Bldg., 195 
Hollis St., Halifax, N.S. (Corp. M. Jan. 
"51) 

O’Regan, Thomas, see Parrsboro (N.S.) 
Water System 


Paradiso, S. M., see Huntingburg (Ind.) 
Munic. Light & Water Dept. 


Parker, M. I., see Missouri Inspection 
Bureau 


Parrsboro Water System, Thomas 
O'Regan, Chairman of Water Commit- 
tee, Parrsboro, N.S. (Corp. M. Jan. '51) 


Philen, Ernest Arvil, San. Engr., The 
Institute of Inter-American Affairs, c/o 
American Embassy, Mexico City, D.F., 
Mexico (Apr. '51) MPR 

Pomona Valley Munic. Water Dist., Fred 
C. Froehde, Gen. Mgr. & Engr., 146 E. 
3rd St., Pomona, Calif. (Corp. M. Jan. 

Porath, Marvin G., Water Supt., Gordon, 
Neb. (Jan. '51) M 

Powers, Daniel S., Civ. Engr., Powers 
Eng. Co., 109 Anderson Bldg., Traverse 
City, Mich. (Jan. ’51) 

Puttee, Arthur Tyrrell, Asst. Engr. of 
Water Works & Sewerage, Winnipeg, 
Man. (Jan. ’51) MR 

Racicot, W. C., Supt., City Water Dept., 
Sandpoint, Idaho (Jan. ’51) MPR 

Redman, Rollin, see Fort Branch (Ind.) 
Water Works 


Reh, Carl W., Engr., Greeley & Hansen, 
Engrs., 220 S. State St., Chicago, Ill. 
(Jan. PR 

Rendleman, George H., see Columbia 
(Mo.) Water & Light Dept. 

Robinson, E. G., Salesman, Associated 
Chem. Co. of Canada, 432 Ontario St. 
W., Montreal 2, Que. (Jan. '51) 

Roth, Stanford I., Supervisor of Water 
Collections, Div. of Water & Sewers, 
Phoenix, Ariz. (Jan. ’51) M 

Saavedra, Cesar, Student, State Univ. of 
Iowa, 125 N. Clinton, Iowa City, Iowa 
(Jr. M. Jan. ’51) 

St. Stephen Water Comrs., A. E. Dough- 
erty, Supt., St. Stephen, N.B. (Corp. 
M. Jan. '51) 

San Antonio City Health Dept., Philip 
N. Albright, Public Health Engr., 128 
W. Commerce St., San Antonio 5, Tex. 
(Mun. Sv. Sub. Jan. ’51) 


Schooler, Adrian L., Supt., Water Works, 
Woodburn, Ore. (Jan. ’51) M 

Seevers, F. R., Sales Repr., Mueller Co., 
Kirkwood Hotel, Des Moines, Iowa 
(Jan. ’51) MPR 

Sellers, Jerry, see Cocoa (Fla.) 

Sills, Titus Odell, Sr., Engr., Cannon 
Mills Co., Kannapolis, N.C. (Jan. ’51) 

Simmons, A. J., see Fayetteville (Tenn.) 

Slayton, Leon K., Operating Engr., Water 
Dept., Sparta, Wis. (Jan. '51) M 

Sloan, Walter John, Water Consultant, 
Eng. Dept., E. I. du Pont de Nemours 
& Co. Wilmington 98, Del. (Jan. '51) 
PR 

Smith, Albert Ray, Public Health Engr., 
State Dept. of Health, 406 Center St., 
Des Moines, Iowa (Jan. '51) 

Smith, Thomas Parshal, Public Health 
Engr., Leon County Health Unit, Box 
1117, Tallahassee, Fla. (Jan. ‘51) R 

Smith, William Mellon, Sales Engr., Dorr 
Co., 1330 N. Industrial Blvd., Dallas, 
Tex. (Jan. ’51) 

Stevens, A. F., Owner, Stevens Southern 
Co., 2555 W. Beaver St., Jacksonville, 
Fla. (Jan. ’51) MPR 

Stickel, Charles R., see Melbourne (Fla.) 

Stockton, Whatley, Davin & Co., Joseph 
W. Davin, Vice-Pres., 100 W. Bay St., 
Jacksonville, Fla. (Corp. M. Jan. '51) 
MP 


(Continued on page 38) 
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Stoutenburg, H. LaFond, Supt., Water 
Dept., Stamford, N.Y. (Jan. ’51) PR 

Thief River Falls, City of, Harold M. 
Johnson, Chief Operator, Water Treat- 
ment Plant, Thief River Falls, Minn. 
(Mun. Sv. Sub. Jan. MPR 

Thoits, Edward D., Sales Div., The Dorr 
Co., Inc., 420 Market St., San Fran- 
cisco, Calif. (Jan. ’51) 

Tillman, Melvin D., Dist. Sales Megr., 
Alabama Pipe Co., 122 S. Michigan 
Ave., Chicago 3, Ill. (Jan. ’51) 

Tracy, John P., see Great Barrington 
(Mass.) Fire Dist. 

Trousdale, E. A., Supt., Water Works 
System, 132 E. 2nd St., Mt. Vernon, 
Ind. (Jan. ’51) M 

Van Aulen, Paul B., Mer., Lancaster 
Suburban Water Co., 339 N. Charlotte 
St., Lancaster, Pa. (Jan. ’51) 

Vaughn, Walter S., Chief Engr. of Water 
Works, Atomic Energy Com., 1440} 
Broadway, Paducah, Ky. (Jan. ’51) 

Wakefield, John W., San. Engr, State 
Board of Health, Jacksonville, Fla. 
(Jan. ’51) 

Walters, John A., Partner, Walters Sand 
Co., Box 618, Manhattan, Kan. (Jan. 

West, Robert H., Village Engr. & Supt. 
of Public Works, Bellwood, Ill. (Jan. 
"51) 

Whiddon, Jack, Chief Operator, Water 
Treatment Plant, State Hospital, Box 
613, Chattahoochee, Fla. (Jan.’51) MP 

Whitford, Stuart D., Chem. Engr., Water 
Dept., 203 Munic. Bldg., Oklahoma 
City, Okla. (Jan. ’51) 

Williams, Robert Neii, Cons. Geologist, 
2765 Las Encinos Rd., Santa Barbara, 
Calif. (Jan. ‘51) R 

Willis, Donald Albert, Sales Repr., Wallace 
& Tiernan Co., Inc., Newark 1, N.J. 
(Jan. °51) P 

Wilson, John L., see Economics Lab., Inc. 

Yeargain, Robert D., Asst. Engr., Water 
Service, Missouri-Pacific Lines, Hous- 
ton, Tex. (Jan. '51) 


REINSTATEMENTS 


Blanch’G., Osvaldo J., Urbanizacion San 
Antonio, Calle Olimpo No. 16, Caracas, 
Venezuela (Jan. 
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Fly, Jesse L., Plant Supt., Water Works, 
801 S. Wall St., Carbondale, Ill. (Jan. 

Hall, E. W., Resident Agent Engr., Layne 
Central Co., Box 2222, Jackson, Miss. 
(Apr. 

Moore, Herbert, Hydr. & San. Engr., 
1330 N. Franklin Pl., Milwaukee 2, 
Wis. (July ’28) MPR 

Patera, Edward L., Pres., Patera Eng., 
Inc., 623 Royal Union Bldg., Des 
Moines 9, Iowa (Oct. '46) MPR 


Poston, J. C., Supt., Public Works, 50 
Coteau St., W., Moose Jaw, Sask. 
(Jan. ’49) 


LOSSES 
DEATHS 


Holden, J. C., Chief Power Engr., North 
Carolina Finishing Co., Salisbury, N.C. 
(Oct. 45) P 

Jeffrey, Roy, Mgr., Dept. of Purchase, 
Stores & Transportation, Metropolitan 
Utilities Dist., 18th & Harney Sts., 
Omaha, Neb. (Jan. ’47) 


Jenkins, David W., The New Jersey Zinc 
Co., Franklin, N.J. (Oct. ’22) 

King, Elizabeth D. (Miss), Pres., Mechan- 
icsburg Gas & Water Co., 53 W. Main 
St., Mechanicsburg, Pa. (Jan. ’45) 

Richardson, A. R., Foreman, Meter Dept., 
Water Dept., 1051 S.E. 56th Ave., 
Portland 15, Ore. (Jan. 45) M 


Scott, LeRoy H., Sales Engr., Infilco Inc., 
1221 Bryn Mawr St., Orlando, Fla. 
(Jan. Fuller Award '40. 

Stevenson, Ralph A., Cons. Chemist, 
Stevenson Chemical Co., 641 Gibbons 
St., Los Angeles 31, Calif. (Sept.’27) P 


RESIGNATIONS 


Beaumont, H. D., Supt. of Utilities, 
Hearne, Tex. (Jan. ’44) M 

Brewer, Howard Hawley, Civ. Eng. 
Assoc., Bureau of Water Works & 
Supply, Box 3669 Terminal Annex, 
Los Angeles 54, Calif. (July 42) P 

Bristow, William M., Sr. Officer Mechanic, 
Bureau of Prisons, U.S. Dept. of 
Justice, Lock Box 250, Steilacoom, 
Wash. (Jan. '45) 
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* h fi | th | 
lhe first rea pipe that is plastic : 

CARLON PLASTIC PIPE is the modern medium for fluid trans- 
mission. Because of the unusual characteristics of its basic 
components, it is absolutely proof against rot, rust and elec- 
trolytic corrosion, will far outlast metallic pipe, and features 
an unprecedented ease of installation. 
CARLON pipe has been field-tested and proven superior for 
drinking water transmission, sewage handling, land drain- 
age, irrigation and numerous other applications. Because of 
its light weight, it can be handled and installed quickly 
without the need for heavy materials handling equipment or 
special tools. 
A full line of standard size plastic fittings is available to join 
lengths of CARLON or to connect this new pipe with previous- 
ly installed metallic systems. 


At present, raw material shortages this problem and to meet the de- 
are limiting the —— of cer- mand and need for CARLON... 
tain types of CARLON pipe. Every the first real pipe that is plastic. 
effort is being made to overcome | 


CARLON PRODUCTS CORPORATION 


1N CANADA: MICRO PLASTICS, LTD., ACTON, ONT. 
10126 MEECH AVE. e CLEVELAND 5, OHIO 
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Deniger, Jean F., Sales Engr., Associated 
Chemical Co. of Canada, Ltd., 432 
Ontario St., W., Montreal, Que. (Jan. 
’50) 

Escondido, City of, C. M. Reed, City 
Administrator, City Hall, Escondido, 
Calif. (Corp. M. Apr. '’49) MPR 

Grotte, Sylvan, Vice-Pres., Glauber Brass, 
Inc., Kinsman, Ohio (Apr. ’48) 

Haimes, James, City Engr., Lethbridge, 
Alta. (July 43) P 

Hannum, V. W., Supt., Water Dept., 518 
S. Los Angeles St., Anaheim, Calif. 
(July M 

Herkenhoff, Gordon E., Cons. Engr., 
Herkenhoff & Turney, 223 Montezuma 
Ave., Santa Fe, N.M. (July ‘47) 

Kunkle, Theodore P., Engr., Jones, 
Henry & Schoonmaker, 821 Security 
Bldg., Toledo, Ohio (July '48) P 

Latimer, Thomas M.., Assoc. Engr., Water 
Div., Dist. of Columbia Govt., 504 
Wayne Ave., Silver Spring, Md. (Oct. 

Lee, Roderic B., Production Engr., Florida 
Power Co., St. Petersburg, Fla. (Jan. 
50) P 

Michau, R., Controleur des Services, 
Techniques et Industriels, 98 Quai de 
la Rapee, Paris 12, France (Mar. '27) 

O’Neil, William James, Civil Engr., 3329 
W. 24th Ave., Vancouver, B.C. (Oct. 
*49) 

Pontusco Corp., Box 425, Baldwin Park, 
Calif. (Assoc. M. July '49) 

Romine, Harrison E., R.R. 3, Tuscola, 
Ill. (Apr. 46) R 

Rybolt, Charles H., Sales Mgr., Lucidol 
Div., Novadel-Agene Corp., 1740 Mil- 
itary Rd., Buffalo 5, N.Y. (Jan. ’46) 

Siems, Norman E., Sales Service Chemist, 
Philadelphia Quartz Co., Public Ledger 
Bldg., Philadelphia 6, Pa. (Apr. 48) P 

Wilder, G. H., Operator, Water Works, 
514 S. Broadway, Medina," Ohio (Apr. 
P 


CHANGES IN ADDRESS 


Changes received between March 5 and 
April 5, 1951 


Acevedo Quintana, F., Apartamento No. 
31, Sordo a Pelaez No. 19, Caracas, 
Venezuela (Jan. '41) 


Allen, Claris, Asst. Chief Engr., Indian- 
apolis Water Co., Box 855, 113 Monu- 
ment Circle, Indianapolis 6, Ind. (Jan. 
MR 


Augustine, C. V., North Central Ave. 
Water Utilities, 17 E. Pomona Rd., 
Phoenix, Ariz. (July ’48) 


Bach, Clayton M., Sr. Chemist & Bacter- 
iologist, Water Dept., 43rd & Marshall 
Ave., N.E., Minneapolis 21, Minn. 
(July P 


Bethencourt, Daniel, Sociedad Cubana de 
Ingenierds, Avenida de Belgica No. 
258, Havana, Cuba (Jan. '49) 


Blackburn, Schuyler Coe, Deputy Director 
of Civ. Defense, 1804 E. 31st St., 
Baltimore 18, Md. (Jan. ’42) M 


Blaik, D. L., Pres. & Gen. Mgr., Leak 
Detector Co., 625 Hanna Bldg., Cleve- 
land 15, Ohio (Apr. ’39) 


Brisbin, Sterling G., Graduate Student, 
Massachusetts Inst. of Technology, 
210B Graduate House, Cambridge 39, 
Mass. (Jr. M. Oct. '50) 


Britton, J., Gen. Mgr., The Canada 
Valve & Hydrant Co., Ltd., Brantford, 
Ont. (Jan. '50) 


Brock, B. H., 420 E. Hamilton Ave., 
State College, Pa. (Jan. '44) M 

Brodermann, Jorge, Civ. Engr., Calle 23, 
No. 1008, Vedado, Havana, Cuba (Jan. 

Brown, James R., Repr., Centriline Corp., 
111 W. Monroe St., Chicago 3, IIl. 
(July '34) M 

Budrick, Robert J., San. Engr., Jersey City 
Water Works, Box 387, Boonton, N.J. 
(July 

Bumstead, John C., Asst. Director, Ohio 
River Valley aWater San. Com., 414 
Walnut St., Cininnati 2, Ohio (Jan. 
M 

Calaway, Wilson T., Asst. Prof. of San. 
Science, Civ. Eng. Dept., Univ. of 
Florida, 814 N.E. 12th Ave., Gainesville, 
Fla. (Jan. ’48) 


Carlton, Frank, Sales Engr., Backflow Eng. 
& Equipment Co., 5725 Alcoa Ave., Los 
Angeles 11, Calif. (Oct. ’39) 

Caruthers, Dale Eugene, Hubbell, Roth 
& Clark, Inc., 13536 Artesian, Detroit 
23, Mich. (Oct. ’50) 


(Continued on page 42) 
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Axcoa Sodium Fluoride is particularly suitable for the fluoridation of 
water supplies. It flows freely, dissolves at a uniform rate and is ex- 
tremely easy to handle. Moreover, you can use ALcoa Sodium Fluoride 
with confidence—because the ALCOA name on any chemical product 
assures you of a uniform high degree of purity and a dependable source 
of supply. If your community is fluoridating its water supply—or is 
considering doing so—let us show you how Atcoa Sodium Fluoride 
can do the job for you. Write to ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE - GALLIUM 
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Clark, R. A., Sales Repr., U.S. Pipe & 
Foundry Co., 817 Citizens State Bank 
Bldg., Houston, Tex. (Apr. ’48) 

Colston, Robert, Consultant, 53 W. Jack- 
son Blvd., Chicago 4, Ill. (Apr. '41) P 

Concord Board of Light & Water Comrs., 
J. C. Slough, Foreman, Water Dept., 
Concord, N.C. (Corp. M. Apr. '43) 

Copeland, Kern Hadley, Lt. Col., 0-110760 
U.S. Army, Hospital, Camp Stoneman, 
Calif. (July '47) P 

Corle, Vernon B., Mgr., New Castle 
Water Co., 31 N. Mill St., New Castle, 
Pa. (Oct. MP 

Cowser, Kenneth E., San. Engr., State 
Dept. of Health, 807$ S. Neil St., 
Champaign, III. (Jan. 

Cunitz, George R., Floyd G. Browne & 
Assocs., 196 S. Main St., Marion, Ohio 
(Oct. ’47) 

Damberg, John F., Sales Engr., Wallace 
& Tiernan Co., 1229 W. Washington 
Blvd., Chicago, Ill. (Oct. ’46) 

Davis, W. P., 1960 Oak Knoll Dr., Bel- 
mont, Calif. (Oct. ’45) 

Denney, Howard M., see Maywood (IIl.) 

Deo, R. R., Mgr., Paterson Eng. Co. 
(India), Ltd., 21, Theatre Rd., Calcutta 
16, India (Oct. ’38) 

Dunn, Wheeler W., Jr., Contractor, Route 
1, Box 197, Jackson, Miss. (July '49) 
Dunn, William E., San. Engr., State Board 
of Health, 52 Caldwell Bldg., Tallahas- 

see, Fla. (Jan. '49) 

East Bay Munic. Utility Dist., John W. 
McFarland, Gen. Mgr., 512—16th St., 
Oakland 4, Calif. (Corp. M. Sept. '29) 

Edwards, S. Everett, Chemist, Bureau of 
Water Supply, Montebello Filters, 
Hillen Rd., Baltimore 12, Md. (July '42) 
P 


Egan, Joseph H., 1831—7th Pl., Arcadia, 
Calif. (Oct. ’31) 

Elsener, L. A., Dist. Sales Mgr., Chicago 
Bridge & Iron Co., Room 616, 200 
Bush St., San Francisco 4, Calif. (Apr. 
44) 

Finch, Lewis S., Vice-Pres. & Chief Engr., 
Indianapolis Water Co., 113 Monument 
Circle, Indianapolis 6, Ind. (Oct. ‘33) 
Fuller Award ’49. MPR 

Firth, William J., Box 76, Roanoke, Va. 
(Jan. MP 
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Fox, Paul S., Chief of Field Party, Health 
& San. Div., Inst. of Inter-American 
Affairs, U.S. Embassy, San Jose, Costa 
Rica (Oct. ’24) P 

Frank, Otto’B., Box 9425, Laguna Beach, 
Calif. (July MPR 


Fredenall, Mercer W., Megr., Pipeline 
Div., F. J. Moran & Son, Route 1, 
Palmer Canyon, Claremont, Calif. (Apr. 
50) M 

Friedman, Benno, Mech. Engr., The 
Israel Water Meter Industry, 12 Ha- 
sharon St., Tel Aviv, Israel (Oct. ’45) 


Gibeau, H. A., Director of Public Works, 
275 Notre-Dame St., Montreal, Que. 
(Apr. ’45) MP 

Glens Falls Board of Water Comrs., 
Garner C. Tripp, Jr., Supt., Glens Falls, 
N.Y. (Munic. Sv. Sub. Oct. '18) M 


Glidden, A. Leland, Ranney Constr. Co., 
4395 Poplar Level Rd., Louisville 13, 
Ky. (July '35) 

Goit, Laurance E., Engr., Los Angeles 
Aqueduct, Dept. of Water & Power, 
Box 3669 Terminal Annex, Los Angeles 
54, Calif. (Oct. '34) Goodell Prize '37. 
MPR 

Goldman, Ernest E., Engr., C. A. “Riego,” 
Aptdo. 1844, Caracas, Venezuela (Apr. 
*44) 

Gonzalez Jiminez, Rafael Erasmo, Cons. 
Engr., Cienfuegos No. 159, Havana, 
Cuba (Jan. ’50) R 


Graham, Howard E., Asst. Supt., Water 
Service, Illinois Central System, 8805 
S. May St., Chicago 30, Ill. (Oct. ’43) 


Gray, Alexander, Water Bureau, 10 
Felix St., Rochester 6, N.Y. (Jan. ’46) 
Hansen, Robert E., Supt., Water Dept., 
Filtration Plant & Pumping Station, 
Route 8, 36570 Jefferson, Mt. Clemens, 

Mich. (Jan. ’47) 

Harding, Howard V., see Hudson (N.Y.) 
Dept. of Public Works ’ 

Harding, Robert W., 200 Auditorium 
Circle, San Antonio, Tex. (Oct. ‘35) 
Fuller Award ‘46. 

Hardy, Charles B., Supt., Bureau of 
Water, 20 E. Worcester St., Worcester 
4, Mass. (July ’42) M 

Haywood, R. W. Jr., E. I. du Pont de 
Nemours & Co., Eng. Dept., Wilming- 
ton 98, Del. (Jan. ’°37) P 
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Badger makes the meters you need 
... any type, any size, for any water- 
measuring job in home or industrial 
service: %” to 144” home service 
meters; 2” to 12” Turbine (Current) 
Meters; 2” to 10” compound meters 


and industrial meters... of many sizes 
and types . . . also time-and-money 
saving accessories vital to efficient 
installation and servicing, including 
famous Badger Meter Testing Ma- 
chines. For complete meter service, 
it pays to contact Badger. 


METERS 


BADGER METER MFG. CO., Milwaukee 10, Wis. 


Branch Offices: New York City * Philadelphia 


ih, Ga. * Cincinnati * Chicago * Kansas City * Woco, Teaos 
Angeles 


Solt Loke City, Utah + Guthrie, Okla. * Seattle, Wash. + Los 
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for every water meter service i 
BADGER 
WATER OF THE WORLD” 
First for Accuracy 
Low-Cost Maintenance « 


Helena Water Dept., J. R. Kaiserman, 
Mayor, Civic Center, Helena, Mont. 
(Corp. M. Jan. ‘37) 


Hespeler, Town of, Water Works Com., 
O. M. Kennedy, Town Clerk, Hespeler, 
Ont. (Jan. '50) M 


Hew, Benedict Y. C., see Honolulu 
(Hawaii) Suburban Water System 


Hoefle, Karl F., Supt., Water Dept., 2125 
Commerce St., Dallas 1, Tex. (Apr. ’40) 
MPR 


Honolulu Suburban Water System, 
Benedict Y. C. Hew, 405 City Hall, 
Honolulu, Hawaii (Corp. M. Oct. '49) 
MPR 


Hudson Dept. of Public Works, Howard 
V. Harding, Supt. of Public Works, 
City Hall, Hudson, N.Y. (Munic. Sv. 
Sub. Jan. '48) 


Indiana Girls School, Mrs. Margaret 
Sumner, Supt., R.R. 2, Box 440, In- 
dianapolis 44, Ind. (Corp. M. July '49) 


Jens, Stifel W., 101 S. Meramec Ave., St. 
Louis 3, Mo. (Jan. 44) R 


Johnston, Lewis Z., Jr., Town Mer., 
Farmville, Va. (Jan. 47) 


Kaiserman, J. R., see Helena (Mont.) 
Water Dept. 


Kennedy, Anthony J., Asst. Gen. Mgr. & 
Engr., Water Dept., Box 826, Riverside, 
Calif. (Jan. '43) 


Kennedy, O. M., see Hespeler (Ont.) 


Kennedy, Robert Charles, Chief Engr., 
East Bay Munic. Utility Dist., 512— 
16th St., Oakland 4, Calif. (May ’'33) 
M 


Lamb, James C., III, 284 Westgate West, 
Cambridge, Mass. (Oct. 


Lange, Kenneth W., Contracting Engr., 
Chicago Bridge & Iron Co., Room 
616—200 Bush St., San Francisco 4, 
Calif. (Jan. M 

Lasaga, Andres, c/o Jorge Gomez V., 
Riva Palacio 715 Int., N. Laredo, 
Tamaulipas, Mexico (Jan. ’43) P 

Lee, John Douglas, Assoc. Prof., Dept. 
of Civ. Eng., Queen’s Univ., Kingston, 
Ont. (Oct. MPR 

Lemasters, Paul R., Plant Engr., Indiana- 
polis Water Co., 113 Monument Circle, 
Indianapolis 6, Ind. (Jan. '47) 
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Leonard, W. V., Box 771, Salmon, Idaho 
(Apr. ’39) Fuller Award '47. 


MacPherson, William, Box 2202, Rich- 
mond, Va. (July 49) MP 

Marsh, John A., Supt., Baldwin Filtration 
Plant, 11216 Fairhill Rd., Cleveland 
4, Ohio (Apr. '37) P 

Marthinsen, John, San. & Civ. Engr., 
653 Spring Garden St., Easton, Pa. 
(Jan. ’51) 

Matthews, John Lepére, Megr., Munic. 
Authority of Westmoreland County, 
250 S. Pennsylvania Ave., Greensburg, 
Pa. (Jan. ’50) M 

Mau, Francis, K. Y., 1840—Kahakai St., 
Honolulu, Hawaii (Jan. ‘49) PR 

Maywood, Village of, Howard M. Denney, 
Water Dept., 125 S. 5th Ave., May- 
wood, Ill. (Corp. M. Apr. '49) 

McCarthy, Edward J., Pres., Ed. A. 
McCarthy & Son, Inc., 2305 Clifton 
Ave., Cincinnati 19, Ohio (Oct. ’49) 

McCormick, Robert E., 1801—2nd Ave. 
S., Great Falls, Mont. (Apr. ’49) P 

McElroy, U. F., Div. Engr., California 
Water & Telephone Co., 439 Tyler St., 
Monterey, Calif. (Jan. MR 

McFarland, John W., see East Bay Munic. 
Utility Dist. 

McKee, Donald M., Dist. Mgr., The 
Permutit Co., 4612 W. 61st St., Mission, 
Kan. (Jan. '48) P 

McLean, Lowell G., Boyle Eng. Office, 
327 Spurgeon Bldg., Santa Ana, Calif. 
(Oct. M 

Mellen, Arthur F., 3104 Dupont Ave., N., 
Minneapolis 11, Minn. (Mar. '15) 
Fuller Award ’43. MP 

Monie, William D., 319 Merion Ave., 
Haddonfield, N.J. (Oct. ’50) 

Moore, Clyde N., Jr., Div. Engr., Water 
Dept., 215 W. Broadway, Long Beach 
2, Calif. (Apr. ’49) M 

Nason, Edward McKinney, R.R. 1, 
Moncton, N.B. (Apr. 

Nilmeier, Herbert P., 277 Glorietta Blvd., 
Orinda, Calif. (Jan. '’45) P 

Noble, John A., Tech. Sales Repr., H. L. . 
Blachford Ltd., 22 College St., Toronto, 
Ont. (Jan. '51) 

Ogden, Willis L., 1402 E. Grove St., 
Bloomington, Ill. (Nov. MP 

Osborn, William D., 2262 Rincon Dr., 
Whittier, Calif. (Jan. 46) 
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This 150,000-gal. Watersphere, 125 ft. to the bottom, has been installed 
in the Fort Branch, Ind., water system to provide gravity water pres- 
sure in the distribution mains. The Watersphere is a modern, streamline 
structure and presents a pleasing appearance. 


Write our nearest office for estimates on Waterspheres when making 
plans for water distribution system improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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Payne Dean & Co., Payne Dean, Pres., 
Clinton, Conn. (Assoc. M. Oct. °43) 


Peterson, Thoburn F., 329 Winslow St., 
Watertown, N.Y. (Jan. '50) 

Phillips, Robert S., MSC, Environmental 
Health Lab., Army Chem. Center, Md. 
(Oct. ’35) 

Phillips, William Fred, Power Machinery 
Co., 1213 C North Osage Dr., Tulsa, 
Okla. (Apr. '50) 

Pomares, Marino L., Jr., Partner, Cul- 
ligan Soft Water Service, 3516 Highland 
Ave., Manhattan Beach, Calif. (Jan. 
50 

Poulter, Alfred F., Box Eye, National 
City, Calif. (Jan. '37) MPR 

Pratt, Jack W., 1610 Francis 
Belmont, Calif. (Jan. '41) P 

Pritchard, John C., Cons. Engr., Route 
1, Magnolia, Miss. (Feb. '26) P 


Revell, Rufus Benjamin, 701 N. Jefferson 
St., Marianna, Fla. (Jr. M. Oct. '49) 
MP 


Richardson, Andrew K., Sales Repr., 
Worthington-Gamon Meter Co., La 
Salle Hotel, South Bend, Ind. (Oct. '46) 


Rihm, Alexander, Jr., 8566—80th St., 
Woodhaven, N.Y. (July 43) PR 


Risquez C., Alfonso A., Div. Ingenieria 
Sanitarie, Edificio Coronado III Piso, 
Caracas, Venezuela (Apr. '49) 


Riverside Water Dept., L. W. Grayson, 
Gen. Mgr. & Chief Engr., Box 826, 
Riverside, Calif. (Corp. M. July °26) 
MR 

Runyan, Damon Ogden, 1111 Stout St., 
Denver, Colo. (Oct. '’47) MPR 

Rutt, Raymond, Secy., Northern Illinois 
Water Corp., 105 W. Adams St., 
Chicago 3, Ill. (Jan.'47 M 

Sanchis, Joseph M., San. Engr., Dept. of 
Water & Power, 2745 Medlow Ave., 
Los Angeles 65, Calif. (Oct. '34) P 

Schneider, Reynolds, Supt., Water Dept., 
Holly, Mich. (July '46) MP 

Scott, Walter M., 472 Gramatan Ave., 
Mount Vernon, N.Y. (Apr. 38) 

Shoup, Robert E., Supt., Water Works, 
615 E. Main St., Van Wert, Ohio (July 
*48) 


Ave., 


Sigler, Clark & Winston, Cons. Engrs., 
S. C. Clark, Box 478, Weslaco, Tex. 
MPR 


(Corp. M. Oct. '46) 
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Walter R., Santa Clara 
County San. Dist. No. 4, Sewer Maint. 
& Inspection, 101 Bland Ave., Camp- 
bell, Calif. (Oct. '43) M 

Slough, J. C., see Concord Board of Light 
& Water Comrs. 


Silberbauer, 


Stockman, Robert L., Dist. Engr., State 
Dept. of Health, Route 2, Box 407, 
Bellevue, Wash. (Oct. '47) MP 

Stockwell, Henry P., Jr., Deputy Comr. 
of Water Works, Transportation Bldg., 
Ottawa, Ont., (Jan. '33) MP 

Stowe, Charles R., Mgr., Products Div., 
Carlon Products Corp., 10225 Meech 
Ave., Cleveland 5, Ohio (Jan. ’50) 

Streit, John Henry, San. & Sales Engr., 
Wallace & Tiernan Sales Corp., 2905 
Locust, Denver, Colo. (Jan. '50) P 

Sumner, Margaret (Mrs.), see Indiana 
Girls School 

Tebar Escribano, Miguel, Chief, Meter 
Div., Dept. of Operation, Instituto 
Nacional de Obras Sanitarias, Tienda 
Honda a Puente 1a, Trinidad 62, 
Caracas, Venezuela (July 50) M 

Tom, Albert Q. Y., 2512 Puaena PI., 
Honolulu, Hawaii (Jr. M. Jan. '49) 

Tripp, Garner C., Jr., see Glens Falls 
(N.Y.) Board of Water Comrs. 

Twohy, Frank, Controller, Dept. of 
Water & Power, Box 3669 Terminal 
Annex, Los Angeles 54, Calif. (Oct. '43) 
M 

Vander Velde, T. L., Chief, Div. of Water 
Supply, State Dept. of Health, Lansing 
4, Mich. (Oct. '45) PR 

Waller, Robert O., Civ. Engr. III, Water 
Purification Div., 220 S. State St., 
Chicago 4, Ill. (May '33) P 

Walling, I. W., Dist. Chemist, U-S. 
Geological Survey, 126 Irrigation Dept., . 
Univ. of California, Davis, Calif. (Jan. 
PR 

Ward, James W., Student, Massachusetts 
Inst. of Technology, 99 Westgate, 
Cambridge 39, Mass. (Oct. '50) 

Werth, Conrad Walter, Supt. of Filtration, 
Board of Water Comrs., 3363 W. 
Clyde Denver 11, Colo. (Jan. ’36) P 

Whitley, F. H., Lt. Col., MSC, Medical 
Sec., Headquarters EUSAK, APO 301, 
c/o Postmaster, San Francisco, Calif. 
(Jan. '39) PR 

Wintz, Edward R., 49 Willow Ave., 
Walnut Creek, Calif. (Oct. '40) 
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C This De Laval pump is one of 


four recently installed at the Fox 
have Booute Station. I one 


| DE LAVALS serving the City of Philadelphia. 


adelphia 


*80% of America’s large cities use De Laval pumps. 


' 
Send for Catalog 10-13-JA 
DE LAVAL STEAM TURBINE CO., TRENTON 2, WN. J. 


TURBINES ¢ HELICAL GEARS « CENTRIFUGAL BLOWERS & COMPRESSORS 
GAL PUMPS * WORM GEAR SPEED REDUCERS « IMO OIL PUMPS 
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Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May ’47) 
indicates volume 39, page 473, issue dated May 1947. 
If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A—Chemical Abstracts; Corr—Corrosion; I.M.—Insti- 
tute of Metals (Great Britain); P.H.E.A.—Public Health Engineering Abstracts; 
S.1L.W.—Sewage and Industrial Wastes; W.P.R.—Water Pollution Abstracts (Great 


Britain). 


ADMINISTRATION 


Luxury Tax. Anon. Water ( Neth.) 
35:2 (Jan. 18,’51). Beginning Jan. 1, 
51, a luxury tax of 15% placed on 
water used in boilers and hot water 
heaters. Tax starts with heaters hav- 
ing a capacity of 8 gal., which includes 
all heaters for showers and baths.— 
W. Rudolfs. 


Rating Water and Sewage Works 
for the Year 1950. ALEKSANDER 
Tarr. Gaz, Woda i Techn. Sanit. 
(Pol.) 24:445 (Dec. ’50). During first 
half of 1950 seven of largest water and 
sewage works admins. were rated. 
Rating difficulties are described and 
author hopes that others will become 
interested enough to help in developing 
parameters suitable for rating produc- 
tion, management and operation, simi- 
lar to those used in industrial estab- 
lishments. He states that no other 
industry operates under such a com- 
plete cycle as does water supply be- 
cause bound to: [1] prepare water for 
use, [2] carry water to ultimate con- 
sumer, [3] carry waste products from 
point of dischg., and [4] operate and 
maint. distr. system in readiness to 
provide for catastrophes such as fire. 
In addn. to these operations, water and 
sewage works organizations must de- 
sign and build addnl. units and plant 
facilities with own staffs or others. In 
first ratings comparisons were made 
only on basis of operating results. It 
is hoped to encompass all operations 
in future rating anals. Ratings should 
be made on annual basis rather than 
semiannual to avoid effects of sea- 


sonal variation. Through use of illus- 
trative examples author shows diffi- 
culty of making comparisons between 
plants, since plants that have been 
operating very well may obtain no ad- 
ditive values to their ratings. Plants 
that showed some improvement but a-e 
considerably worse than other good 
plants, however, show additive values 
and percentage points, and therefore, 
are shown as having made excellent 
progress during the year although 
their operation may be much poorer 
than that of good plants. For ex- 
ample, when appraising cost of water 
to consumer, consideration must be 
given to water source, quality, treat- 
ment required, age of distr. system, 
pumpage required and other factors 
for each plant, and these will certainly 
vary greatly. In conclusion authors 
suggests advisability of establishing 
normal values for all parameters for 
each plant to be rated and making 
comparisons on how closely plant oper- 
ated with respect to these norms.— 
C. P. Straub. 


KIWA Ltd.—A New Organization 
Formed in The Netherlands. J. E. 
CaARRIERE. Wtr. & Wtr. Eng. (Br.) 
54:106 (Sept. 50). About a yr. after 
liberation of Netherlands, Netherlands 
Waterworks Assn. in collaboration 
with Inst. of Water Engrs. in Nether- 
lands, founded Institute for Testing of 
Waterworks Materials (KIWA). Its 
instruction was not only to test water 
works materials but to promote co- 
operation between water works labs. 
and to coordinate research work of wa- 
ter works undertakings in Netherlands. 


(Continued on page 50) 
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Worm Lock forces lid open, 


Key aids as lifting Handle. 
METER 


COVERS 


LOCK LIFT EASIER 
wire FORD LIFTER WORM LOCK 


Here is a time-proven meter box lock that 


@ Makes Tight Seal—Ford Worm Lock action pulls lid 
down tightly on frame, assuring maximum cold weather 
protection for meters. 


@ Simplifies Lid Lifting—In unlocking for reading, the 
Ford Worm Lock produces a powerful screw- jack 

action, which breaks any ice or dirt seal around lid, 

Key attaches automatically and serves as handle 

for easy lifting. 

@ Protects Pedestrians —The Ford Worm Lock 
holds lid flush with top of frame, preventing lid 

being kicked off and possible injury to pes 

destrians. 

@ Lasts for Decades—Ford Lifter Lock bolts 

are of forged Everdur, a tough 98 % copper 

alloy, that wears indefinitely. Many Ford 

Locks have been inservice for over 30 years. 


Over a Million Ford Worm Locks in service. Write 
today for complete details. 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC, 
Wabash, Indiana 
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factory are kept secret. 
fack of KIWA promotion at 
water works lahe. 
fa and purt- 
water of all water sapplies are 
annually by govt. Inst. for 
Pittic Health. Water of 66 utilities 
examined periodically through KIWA. 
of assistatice is central au- 
tharity for esoerdination of research 
work. KIWA has set up number of 
research eammittees, such as: Central 
Carrasion Com, and Com. for Field 
lista (on corrosion) on Iron Pipe- 
limes. Hour new committees founded 
hy KIWA are: Construction of Rapid 
Trevention of Water Waste: 
Canetruction of Supply Pipelines ; and 
Damage by Frost, An engr. acts as 
af all committees. E. Babbitt. 


Reconstruction and Water Supply 


Evcentrusz Gors- 
Cas, Weda i Tech Sanit. 
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COLLECTION SURFACE 
FOR IMPURITIES 
IN THE 
GRAVER REACTIVATOR 


4 Times the Area 


for collecting impurities 
in the GRAVER 


The Graver Reactivator is the 
only cold process water softener 
and clarifier in which the entire 
bottom is used for the settling 
and collection of the precipi- 
tated impurities and sediment in 
the water. 

In all other designs of cold 
process water softeners and clari- 
fiers, the impurities are collected 
in a center area or side pocket 
about 14 the diameter of the 
area used in the Graver Reacti- 
vator. The far greater collection 
surface in the Graver Reacti- 
vator gives maximum space for 
the settled impurities, permits a 
shallower zone of concentrated 
precipitates which reduces the 


REACTIVATOR 


necessary height and cost of the 
unit and assures minimum possi- 
bility of carry-over of impurities 
into the clarified effluent. At the 
same time, Graver’s sludge 
recirculation design presents the 
benefit of intimate contact 
between preformed solids and 
the treated water for the full re- 
tention time in the mixing zone, 
thus assuring superior operation. 

And these are only a few of 
the many distinctive advantages 
of the Graver Reactivator. The 
whole story is presented in our 
bulletin W-103, which every en- 
gineer should have. Your copy 
will be sent upon request with- 
out obligation on your part. 


Gw-439 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 


216 WEST 14th STREET, NEW YORK 11, N. Y. 
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APPROVED 


UNDERWRITERS’ LABORATORIES, Inc. 


GREENBERG 


Independently Valved HYDRANTS 


for non-freezing climates 
Western water works engineers and fire 


chiefs were the first to ore Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your judgment. 

Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such as you 
would expect of the people 
who evolved the California- 
type hydrant 75 years ago are 
\ shown in the free booklet “Hy- 


M. GREENBERGS SONS 


765 Folsom St + San Francisce + Calif « EXbrook 2-3144 
Los Angeles Seattle Portland Salt Lake City Denver 
Peso New York Hertford © Washington, D.C. 


CONDENSATION 


Vol. 43, No.5 


(Continued from page 50) 


(Pol.), 24:305 (Sept. ’50). Author 
states that growth of distr. system 
should parallel pop. growth and ex- 
pansion of water works facilities 
should increase more rapidly (2.5 
times in Russia) than pop. growth to 
keep ahead of std. of living. During 
1950-55 400 engrs. and 1600 techni- 
cians versed in water supply and sew- 
age disposal needed. Suggested that 
water and sewage investigations be 
postponed to second half of 6-yr. pe- 
riod to permit more rapid training. 
Organization of effort divided into 3 
phases: planning, constr. and opera- 
tion. Author calls attention to Rus- 
sian water supply admin. practices be- 
cause of her experience in this field 
under a socialistic govt.—C. P. Straub. 


TREATMENT—GENERAL 


Removal of Salt From Sea Water. 
Artuur M. Buswe tt (to the U.S.A., 


-as represented by the Secy. of the 
Navy). 


U.S. 2,522,856 (Sept. 19, 
50). Sea water is made potable by 
addn. of Ag.SiF, and Ca(OH)... The 
process is carried out by first adding 
the Ag.SiF, to sea water. After the 
solids are settled, the H.O is decanted 
and filtered, and CaO is added to the 
filtrate. When the reaction is com- 
pleted, the solids are allowed to settle, 
and the supernatant H.O is ready for 
drinking. One gal. of sea water re- 


quires 348 g. of Ag.SiF. and 12.3 g. 


of Ca0.—C.A. 


Purification of Water on a Small 
Scale. H. J. Anperson. J. Roy. 
Army Med. Corps (Br.), 93:187 (49). 
The development of methods for pro- 
viding small parties of troops or indi- 
vidual soldiers with safe water sup- 
plies in the field is outlined. A de- 
scription is given of former methods 
of water supply used in the Army, and 
of various tests carried out to find a 
suitable method of purif., by addn. of 
bromine, iodine, chlorine, sodium bi- 
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drants by Greenberg.” May we 
send you a copy? 
} STABILITY since 1854 
| 


May 1951 


There was no shortage of material 
to replace tuberculated or corroded 
pipe and fittings in your water 
works system. 


There is a shortage of this criti- 
col material because it is going into 
DEFENSE PRODUCTION —so keep 
your existing woter works systems 
up to their maximum efficiency. 


TOMORROW 


You will need a larger water supply 
ond pressure fo service the 
ts for defense 
production. wilt your present sys- 
tem do that job adequately in the 
yeors to come? 


JOURNAL A.W.W.A. 


THE WATER WORKS INDUSTRY IS ESSENTIAL 
CIVILIAN or DEFENSE 


To maintain a water supply system under these 
“stepped up” production requirements you need 
a Pittsburgh Pipe Cleaner Company complete pipe 
rehabilitation program. You will get highest oper- 
ating efficiency at LOWEST COST and LOWEST 
CONSUMPTION of CRITICAL MATERIALS. 


* General Surveys 
* Hydraulic Analysis 
* Leak Surveys 
* Pipe Cleaning 
* Pipe Coating (in place) 
* Installation of new or replacement 
pipe for your present plant 
Don't Wait—Write Today—it Is Essential 
Pittsburgh Pipe Cleaner Co. Engineering Divi- 
sion can solve your water supply problems. 


PITTSBURGH PIPE CLEANER COMPANY 


133 Dahlem St., Pittsburgh 6, Pa. 


“BIRMINGHAM * BOSTON BUFFALO CHARLOTTE CHICAGO « DETROIT 
PHILADELPHIA + SAN FRANCISCO © ST. LOUIS. 
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The Quest for 
Pure Waler 


in 1450 B.C. 


(as pictured on the wall of the tomb 
of Amenophis II at Thebes) 


Not so much what hap- 
pened in the 550 years before 
this, but what has followed 
to bring water works practice 
to its present state of devel- 
opment is the story told in 
authoritative detail by M. N. 
Baker in his history of water 
purification from the earliest 
records to the 1940's. 


466 Text Pages 
73 Illustrations 
900 References 


Lise Pelee .......... $5.00 


Special Price to Mem- 
bers who send cash 
with order .......$4.25 


Onder 
American Water 
Works Association 


521 Fifth Avenue New York 17, N. Y. 
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(Continued from page 52) 
sulfate, potassium permanganate, cop- 
per sulfate or alum, by filtration or by 
heat. The Horrocks Box with equip. 
for treatment by chloride of lime, de- 
vised in 1914, still in use. As chloride 
of lime unstable in hot climates, a 
mixt. of ¢ bleaching powder and } 
quicklime, known as water sterilizing 
powder, has now been adopted as std. 
by British Army. One objection to 
chlorination was that taste remained 
after treatment, but discovered in 1938 
that this taste could be elimd. by over- 
chlorinating, followed by removal of 
excess chlorine by sodium thiosulfate. 
Advantages of superchlorination are 
that period of contact required is re- 
duced from 30 to 15 min., removal of 
chlorine by reaction with org. matter 
is less important, and underdosing less 
likely to occur. The water sterilizing 
powder is added in sufficient doses to 
give 2 ppm. free chlorine after re- 
action with org. matter has occurred. 
After 15 min., excess chlorine is re- 
moved by the addn. of sodium thio- 
sulfate at the rate of 1 g. per 100 gal. 
Later, the halazone method was devel- 
oped for individual soldiers. In this 
method a sterilizing tablet containing 
3 g. of a mixture of 7.5% halazone, 
10.5% anhydrous sodium carbonate, 
and 82% anhydrous sodium chloride 
is added to the water bottle and after 
15 min. the water is dechlorinated with 
a second tablet containing 14 g. of a 
mixt. of 85% sodium chloride and 
15% anhydrous sodium thiosulfate. 
These individual outfits are not ideal 
as the chlorinating tablets do not dis- 
solve easily and the dechlorinating tab- 
lets may turn into a sticky mass. 
Expts. were carried out between the 
two world wars to improve the port- 
able clarifying apparatus, and two 
similar types of compact pressure fil- 
ters, the Meta and the Stellar, were 
designed. Each consists of a cylindri- 
cal metal chamber surmounted by a 
moveable metal head to which is fixed 
a “core” composed of a number of flat 
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For over 50 years, Golden-Anderson has specialized in 
designing and manufacturing pressure control valves. 
The patented air and water cushioning feature effec- 
tively prevents any bang or hammer. 

May our experienced engineers help you with your 
water pressure control problem? 
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Revising 
Rates 


100 Sixth Ave. 


sound recommendation for an 
upward revision of rates is, of 
course, preceded by an accurate and 
authoritative analysis of customers’ 


bills. 


It is possible to make such laborious 
compilation of customers’ metered 
consumption in one’s own offices, but 
—many utilities all over the United 
States find that it pays to turn over 
the task to the Recording and Sta- 
tistical Corporation. 


Here’s why: Our specially designed 
Bill Frequency Analyzer, shown 
here, classifies and adds in 300 regis- 
ters—in one step. 


It provides data in one-half the usual 
time—and at one-half the usual 
cost. It’s one of many reasons why 
we have been providing gas, electric 
and water utilities with usage analy- 
ses for years. 


Send for FREE booklet 


Get the facts about this accurate 
and economical way of analysing 
your customers’ metered consum 
tion by writing for a copy of “The 
One-Step Method.” 


Recording and Statistical 


Corporation 


New York 13, N. Y. 
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non-corroding metal rings and wash- 
ers, which serve to support the filter 
medium and a wire gauze sleeve. The 
filter medium consists of a specially 
prepared Kieselguhr coated with silver 
and mixed with aluminium hydroxide. 
Midget filters for small parties have 
been produced. As a result of the 
needs of paratroops, the Millbank Fil- 
ter Bag was evolved. This is a “chain 
weave” light canvas bag, approxi- 
mately 4” across and 12” deep, one 
side being slightly longer than the 
other. It is first wet thoroughly, then 
filled with water and hung up on a 
stick. The filtered water is then dis- 
infected by halazone tablets. It is 
claimed that two products made in 
America in 1944, and not yet available 
in Britain, will kill pathogenic bac- 
teria, cysts, and cercariae in 10 min- 
utes. These compounds are diglycine 
hydriodide phosphate (Bursoline) and 
triglycine hydriodate phosphate (Glo- 
baline). A portable detector for test- 
ing water for radioactivity has been 
designed, but has not yet been accepted 
for service use. A brief account is 
given of methods of purif. used by 
other armies.—W.P.A. 


Production of Fresh Water from 
Sea Water and Similar Saline Wa- 
ters in Hot Countries. C. REIcHLE 
& H. Kev_ier. KI. Mitt. Ver. Wasser-, 
Boden- u. Lufthyg., 19:1 (’43). The 
authors discuss the provision of water 
supplies in hot countries, with special 
reference to utilization of the sun’s 
heat for distn. of saline water.— 
W.P.A. 


Reducing Fluoride Concentration in 
Water Supply Systems. FRAnz J. 
Maier. U.S. 2,531,451 (Nov. 28, 
50). To obtain water contg. 1.0-1.5 
ppm. of sol. fluoride, water blended 
with NaF to produce a concn. of 
6-7 ppm. is treated with sufficient 
AL (SO,): soln. and a clay suspension 
to maint. a concn. of 390 ppm. of the 


(Continued on page 58) 
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Famous “Spring Maid” fab- 
rics continue to be processed 
with the purest of water 
despite needs for sharply in- 
creased output. This 21/2 mil- 
2\ lion gallon per day addition 
i i ae was recently added to Roberts’ 
initial filter plant at the Lan- 


Through the clear well caster, South Carolina, Mill. 
Photo at upper left shows the 
nationally-known ‘Spring 


Maid” 

trade- 

mark as seen 
through several 


feet of water in the 
clear well. 


MECHANICAL EQUIPMENT ni 
Roseris Mee. Co. 
GARBY,. PENNA, 


ROBERTS FILTER! 
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coagulant and a turbidity equiv. to 100 
ppm. of clay. NaOH is added in suf- 
ficient amt. to keep the pH at 6.7. 
The influent is agitated and passed 
through a succession of basins to per- 
mit flocculation until it enters the set- 
tling tank and leaves the latter through 
a rapid-sand mech. filter. Thus 
treated, the water shows a fluoride 
concn. of approx. 1.0 ppm. The co- 
agulant and turbidifier are preferably 
added by means of mech. proportion- 
ers.—C.A. 


Removal of Fluoride from Domestic 
Water Supplies. M. E. Gitwoop « 
GeorGE Swen. Unpublished paper 
presented at Arizona Section, A.W. 
W.A. (April 1, ’49). Water Works 
Engineering, 103:1023, 54 (Nov. ’50). 
Three processes for reducing the flu- 
oride content of waters are discussed: 
magnesia process; alum coagulation; 
and passage through a regenerable bed 
of granular phosphatic material (such 
as Fluo-Karb). ‘Magnesia process: In 
waters contg. sufficient magnesium 
hardness fluoride is reduced to an ac- 
ceptable level of 1.0 to 1.5 ppm. by 
conventional water treatment when 
the magnesium is pptd. as magnesium 
hydroxide. Units such as the Spauld- 
ing Precipitator, utilizing a sludge 
blanket, are recommended for this 
process. For waters low in magne- 
sium, epsom salts or activated magne- 
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sium oxides may be added to supply 
magnesium ion. This type of treat- 
ment results in high chemical cost 
for treatment. Dolomitic lime (Ca- 
(OH):MgO) instead of the usual 
high calcium lime (Ca(OH).) usu- 
ally used in water softening may be 
used as an economical source of in- 
creasing the magnesium content of the 
water prior to softening. The process 
is particularly applicable to waters 
contg. appreciable amounts of bicar- 
bonate and free carbon dioxide. Wa- 
ters too low in magnesium hardness or 
in bicarbonate or carbon dioxide may 
be carbonated. Some of the sludge 
from the dolomitic lime treatment is 
recirculated to the raw water. The 
carbon dioxide and bicarbonate dis- 
solve some of the magnesium oxide. 
When the water and _ recirculated 
sludge pass into the sludge blanket 
unit, where the dolomitic lime is added, 
the dissolved magnesium is precipi- 
tated. The installation and chem. op- 
erating cost for such a plant is only a 
trifle higher than for a std. lime soft- 
ening installn. Increased cost may 
occur due to the fact that 50 per cent 
more dolomitic lime must be fed, in 
order to obtain the same deg. of soft- 
ening of the water. Alum treatment: 
Considerable amts. of alum are re- 
quired for fluoride removal by alum. 
Unless a water does not contain appre- 
ciable amounts of magnesium hard- 


Phone 3-2530 


SUBMERGED PIPE LINE 
CONSTRUCTION 


BOYCE COMPANY 


Member 


Clearwater, Fla. 


| 


WITHOUT REMOVING THIS PIPE 
FROM THE GROUND, holes resulting 
from exterior or interior corrosion 
have been permanently filled by 
the thin coating of cement mortar 
mechanically applied to the inte- 
rior of the pipe by the Centriline 
process. 

Internal corrosion has been elim- 
inated. Centrilining also increases 


« 
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the pipe’s flow capacity and cuts 
pumping costs. 

The ingenious Centriline ma- 
chine utilizes centrifugal force in 
applying the cement. Pipes in di- 
ameters of 4” to 144” can be lined 
by Centriline at a fraction of the 
cost of installing new pipes. Make 
pipes better than new through 
cement lining. 


OUR ENGINEERS ARE READY TO HELP YOU... WRITE TODAY 


CENTRILINE CORPORATION 


CEMENT MORTAR LININGS 
FOR NEARLY 3,000,000 
FEET OF WATER, OIL 

AND GAS MAINS... 


A subsidiary of Raymond Concrete Pile Co. 
140 CEDAR STREET, NEW YORK 6, N. Y. 


Branch Offices in Principal Cities of 


United States and Latin America 


ON THE WEST COAST, WRITE AMERICAN PIPE & CONSTRUCTION CO. 
P. O. BOX 3428, TERMINAL ANNEX, LOS ANGELES, CALIFORNIA. 
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THE MANUAL OF 
WATER WORKS 
ACCOUNTING 


joint A.W.W.A.- 


M.G.0.A. project 


One of the lessons of the 
postwar period was the dis- 
closure that many water 
works need to consider seri- 
ously a major job of face- 
lifting on their accounting 
systems. Faced with the 
fact of inflation, many an 
executive has found his fi- 
nancial records inadequate 
to provide the data and anal- 
yses needed to guide him 
in his current policies and 
practices. 


Now is the best time to 
do something about the sit- 
uation. If you already have 
a copy of the Association's 
Manual, read it and heed it. 
If you do not, why not send 
in your order today? 


500 pages, $4.00 * 


*Special price to A.W.W.A. members 
sending cash with order—$3.20. 


American Water 
Works Association 


New York 18, N. Y. 


500 Fifth Avenue 
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ness, bicarbonate ion or free carbon 
dioxide, alum treatment is usually 
more expensive than the magnesia 
treatment in the removal of fluoride. 
Fluoride removal by Fluo-Karb: Fluo- 
Karb is a granular, specially treated 
bone that removes fluorides upon sim- 
ple passage of the water through a 
column of the material. When satd., 
the Fluo-Karb is regenerated by pass- 
ing a 2-5% sodium hydroxide soln. 
through it. The material is rinsed 
and dilute acid introduced, followed 
by further rinsing. Commercial or 
household units available—P.H.E.A. 


Coagulation of Water and Wastes 
with Zinc Salts. SerFriz 
& EuceNe J. McCue (to Edward S. 
Mead). U.S. 2,511,299, June 13, ’50. 
Colloids in coal-washery water and 
similar wastes flocculated by raising 
pH to 10.6 with NaOH, Ca(OH)., 
NasPO,, etc., then adding 17-35 ppm. 
ZnCl... Addn. of Zn salt also aids 
causticized starch coagulant at pH 
above 9.0. Effectiveness of Zn is ex- 
plained by 18 electrons in second inner 
shell, in contrast to alk. earth bivalent 
ions which have 8. Coagulation is ac- 
complished by discharging, dehydrat- 
ing the water mantle about org. parti- 
cles, and mech. action of flocculent 
hydroxide ppt.—C.A. 


Practical Applications of Activated 
Silica Sols as Coagulant Aids. A. B. 
Mippteton. Proc. Md.-Del. W. & 
Sew. Assn., p. 45 ('49). The use of 
activated silica as a coagulant in the 
treatment of water is described. ‘“Ac- 
tivated silica” contains negatively 
charged colloidal particles and is pre- 
pared by the reaction of a dil. soln. of 
sodium silicate with a dil. soln. of an 
acidic material, such as sulfuric acid, 
ammonium sulfate, chlorine, or sodium 
bicarbonate. As a result of using 
N-Sol-A (an activated silica sol in 
which ammonium sulfate is the re- 
acting acidic material) at the water 


(Continued on page 62) 
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SPARLING MAIN-LINE METERS 


for the 
Information 


You NEED! 


Once you install a Spar- RECORDERS, 24-Hour 
ling Meter on a main line a RECORDERS, 7-Day 
and KNOW what is go- RECORDERS, 60-Days 
ing on, you will want to ‘a pe INDICATORS 
meter your other mains. ; TOTALIZERS, Remote 
Operators need the infor- 

BATCH CONTROLS 


mation a meter gives, 
and will usually find a CONTROLS for 


Sparling Meter pays for Auto-Metered 
itself! Chemical Feeds . . . 


SIZES FROM 2-INCH UP 


Every Sparling Meter is a 
complete totalizing unit, 
easily installed by your own 
men. Indicators, Record- 
ers and Controls are added 


as desired. 


Quotations and Bulletin 311 


come at your request. 


G METER COMPANY 


INCORPORATED 


1932 First Avenue 726 Reserve Loan Life Bidz. 
101 Park Avenue 66 Luckie Street N.W. 
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works of Houma, La., the rate of flow 
which can be treated in conventional 
sedimentation tanks and in an Ac- 
celator has increased, a high content 
of residual chlorine is maintd. without 
addl. costs, there is a reduction in all 
chemicals used with the exception of 
carbon and chlorine, a reduction in 
cost of 30-50 per cent was achieved, 
and taste, bacterial quality and appear- 
ance of the water were improved. 
Activated silica sols have been used 
with some success in the treatment of 
sewage. By the use of silica in the 
treatment of oil refineries waste wa- 
ters, the rate of flow through conven- 
tional and upward-flow types of equip- 
ment could be doubled without loss of 
efficiency. In discussion F. A. E1ps- 
NEss states that activated silica is of 
particular use in the treatment of 
water with a very low turbidity and 
for waters at low temperatures.— 
W.P.A. 


Method of an Apparatus for Puri- 
fying Raw Water From Humic Sub- 


stances. A. M. R. KaristrOm. B.P. 
622,282. In a process for removing 
colloidal humic substances from water, 
the raw water is aerated, treated with 
a water-sol. salt with a trivalent posi- 
tive ion, such as aluminum sulfate, and 
agitated slowly. The floc formed 
under these conditions encloses air 


tion. A small proportion of a nega- 
tively charged colloid, such as animal 
glue, may be added after flocculation; 
this will bind small flocs together, will 
stabilize flocs, and will increase the 
capacity of the flocs for holding air 
bubbles. Apparatus is desciibed.— 
W.P.A. 


Clarification of Drinking Water. 
Library of Congress, 202 pp. This 
report, prepared by New York Univ. 
under contract to the Army Eng. Re- 
search and Development Labs., is a 
comprehensive study of the theory and 
practice involved in the clarification of 
drinking water. It includes a critical 
review of the literature, an anal. of 
the effect of salts upon alum floc for- 
mation; and exptl. work dealing with 
removal of colloidal turbidity.— 
P.H.E.A. 


Treatment of Arsenical Waters 
With Lime. R. A. Treties & F. D. 
Amato. Rev. Obras Sanit. -Nacion 
(Arg.), 13:95 (’49). In a number of 
locations the only water supply has a 
relatively high As content. In some 
regions waters contg. 0.15-0.25 mg./1. 
As are used without reported ill ef- 
fects, despite accepted limit of 0.10 
mg./l. As for potable water. The 
usual removal of As is by Fe or Al 
floc, followed by filtration and pH ad- 
justment. It has been found that 


bubbles and can be removed by flota- treatment with CaO alone, pptg. 


(Continued on page 64) 
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“ANNOUNCING important addition 
to pipeline practice— 
BAKER AllCopper FITTINGS 


for Transite and Century Pipe 


AliCopper FITTINGS* are designed and! built to 
meet the requirements of Transite or Century 
Pipe practice. They incorporate the simplicity 
and ease of Bey Coupling e with the 
corrosion resistanc and light ihttwelekt of a pure 
copper fitting 


AllCopper FITTING USE—The Fittings are identi- 
fine in with that of the Simplex Coup- 

nside diameters of the AllCopper Fittings 
are ~ et to those of the Simplex of each class. 
Note from the illustration above that a pair of 
lugs is provided on each side of the barrel of 
each fi . To — in the field—(1) Posi- 
tion the rubber t furnished with the pipe 
over the pipe end; (2) your regular coupling 
puller over the line; (3) place the coupling hooks 
over each of the lugs on the fitting barrel; AS 
— jack the the required 

fitting and the joint is complete. bells 
are 5’ deep. 


AliCopper FITTING ADVANTAGES—The use of 
AllCopper Fi s throughout your system 
ints are yours throughout the e ees, 
Crosses, Ells, Laterals, Threaded Risers, Re- 
ducers and a complete range of line require- 
ments. All caulking, poured joints, tampi 
our cost in coup! ipe with the opper 
tting is that of of coupling straight lengths with 
a Simplex. 
These economic advantages make these coup- 
lings a most important addition to Transite and 
Century pipe practice. To this must be added 
the mony etimes of service that only copper 
can offer. 


engineers agree that copper is superior to all 
other common metals in resistance to corrosion, “hot soil’’ 
and other trench conditons that ay = iron, steel, 
brass and other metals used in piping today. To 4 
your investment in the use of are bodes 
sure that Baker AllCopper Fittings are s 
and corrosion engineers are invited to euuinet the — 
for further engineering information about the superiority of 
AllCopper Fittings for use with Transite or Centuryspipe. 


* Trademark, Patents Pending 
Throughout the West— 
Baker Products for ENGINEERED PERFORMANCE 


Write today for CATALOG C. Our 21'st year of quality production on the 
Baker line of Flexible Pipe Couplings, Emergency Pipe Repair Clamps, Service 
Saddles and many other pipeline requirements. 


R. H. BAKER & CO., INC. 


2070 E. SLAUSON AVE. - Kimball 9241 - HUNTINGTON PARK, CALIF. 
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CaCO; or Mg(OH):, reduces As con- 
tent. Three examples given. A deep 
well water before and after treatment 
with 156 mg./l. CaO had the following 
properties, resp.: pH 7.9, 10.8; total 
hardness as CaCOs, 167, 102; As in 
mg./l., 1.0, 0.16. Adjustment of the 
pH of treated water by recarbonation 
is advised. Turbid waters are cleared 
by this treatment, which does not in- 
crease sulfate in the water —P.H.E.A. 


BOILER FEEDWATER 


Feedwater Treatment in the Pack- 
ing House (Internal vs. External). 
Myron B. Gorser. Unpublished pa- 
per presented at Midwest Power Con- 
ference, Illinois Inst. of Technology, 
Chicago, Ill. Advance in boiler de- 
sign has resulted in more intensive use 
of heat absorbing surface. This in 
turn has fostered new developments in 
water treatment of which external 
softening plants have received most 
attention in technical publications. 
Numerous steam generators, however, 
continue in service after extended use 
of internal treatment, and despite im- 
proved external softening now avail- 
able, internal treatment continues to 
have advantages for many installa- 
tions. Decisions based upon specific 
applications and data presented are de- 
rived from opn. of larger plants of 
Armour and Co. Installations consid- 
ered range from HRT and 4-drum 
Stirling type boilers to modern 2-drum 
integral furnace types, and in size 
from 60- and 80-hp. boilers to 125,000 
Ib. per hour steam generators. Steam 
uses include water, comfort and proc- 
ess heating, electric generation, air 
refrigerant compressor  opn. 
Packinghouses and other food proc- 
essing plants operate under special 
restrictions because of toxicity or 
effect on quality of some chems., but 
otherwise can use any water treat- 
ments now offered. Actual selection 
of treatment to be employed depends 


upon chem., mechanical and economic 
factors. At Peoria plant, a new 3- 
drum water wall boiler and previously 
inadequate treatment of HRT boilers 
required complete review of available 
softening methods. A modern inter- 
nal treatment appeared most advan- 
tageous, and this selection is now sub- 
stantiated from results obtained and 
shown by typical analyses of the raw 
water, and of the boiler water after 
the new treatment has been installed. 
Company plants include most of the 
treatment methods available, but it ap- 
pears that external softening is used 
principally when plant electric gen- 
eration requires steam of a quality 
satisfactory for turbogenerator opera- 
tion. If steam purity not critical for 
prime movers, and much of steam used 
for process and heating, then value of 
external softening is questioned. Uses 
to which the steam is to be put is as 
much a consideration as is the protec- 
tion of the steam generators. As with 
other technological advances, new de- 
velopment does not automatically ren- 
der previous designs obsolete. Care- 
ful anal. based upon eng. and economic 
considerations required to det. most 
advantageous treatment.—Author. 


Experiences With Silica Removal 


Demineralizer Plants. S. B. 
BAUM. Unpublished paper presented 
at Midwest Power Conference, Illinois 
Inst. of Technology, Chicago, Ill. 
Silica removing demineralizers super- 
seding evaporators for high pressure 
boiler plants. Brief survey given of 
research developments in ion-exchange 
leading to this result. Development 
traced of sodium, then hydrogen, ze- 
olite to remove alky. in addn. to hard- 
ness so as to overcome the difficulties 
from the use of sodium zeolite alone. 
Next came use of weak-base anion ex- 
changers which removed sulfates and 
chlorides but not silica, the fluoride 
method of removing silica and finally 
the various strong-base anion ex- 


(Continued on page 66) 


i 
em 
vie 
{ 
: 
ith 


May 1951 | JOURNAL A.W.W.A. 


— MAKES READINGS EASIER! 


Here’s good news for filter plant operators . . . a wash water tank 
gauge has finally been designed that’s really easy to read! Here’s 
how the new Simplex Type GW Gauge makes it possible: 

A cut-away section of the gauge face shows in miniature the 
cross section of a wash water tank. Depending on the depth of 
water or the number of gallons actually in the tank, the dark shaded 
portion of the gauge face rises or falls over the entire scale lengths. 

This gives you a completely visual interpretation at all times 
of how well the tank is filled . . . and lessens the possibility of 
error too. Write for further information about the Type GW Gauge 
to Simplex Valve & Meter Co., Dept. 5, 6784 Upland Street, 


Philadelphia 42, Pa. 


VALVE METER COMPANY 
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FREE 


to WATER WORKS 
and SEWAGE MEN 


HOW TO 
CONTROL 
ALGAE 


oe “The use of Copper Sul- 
phate in Control of Micro- 
scopic Organisms” is an 
authoritative work on con- 


trol of micro-organisms 

and elimination of tastes 

— and odors. Describes meth- 

ods of controlling various 

forms of microscopic life 

commonly encountered in 

\ water supply systems. 

Contains descriptive ma- 

terial, plus 48 photo-micrograph studies of or- 
ganisms discussed. 


ROOT AND 
FUNGUS | 
CONTROL 


“Copper Sulphate for 
Root and Fungus Con- 
trol in Sanitary Sewers 
and Storm Drains,” by 
John W. Hood, contains 
information published 
for the first time. This 
material includes actual 
methods for control and 
operating procedure. 
Here’s the book that is 
a “must” for all sewage men. 


GET EITHER OR BOTH OF THESE 
BOOKLETS ABSOLUTELY FREE— 


These two valuable booklets, so important to all 
water works and sewage men, are yours with- 
out obligation. For your copy of either one or 
both books. write on your company letterhead 
to Dept. JW-551, 


PHELPS DODGE REFINING 
CORPORATION 


40 Wall Street New York 5, N. Y. 
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changers to remove silica. An actual 
silica removal demineralizer at the 
Prairie Creek Sta. of Central Iowa 
Cooperative at Cedar Rapids, Iowa, 
described. Installed early in 1950 to 
provide treated make-up water for two 
boilers rated at 230,000 Ib./hr. evapo- 
ration at 850 psia. pressure. Evapo- 
rators previously purchased were to be 
used if necessary, but the results from 
demineralizer so reliable that evapo- 
rators not used. Tests run in fall ’50 
given in detail including log sheet and 
graphs of results. Even when the 
cation unit overrun to allow cation 
leakage, silica did not leak through 
the anion unit. Final effluent obtained 
during the test better than guaranteed: 
total dissolved solids of under 1 to 2.5 
ppm. (200,000 to 500,000 ohms) silica 
under 0.05 to 0.1 ppm., pH value over 
8.0. A second installation at Pennsyl- 
vania Electric Co., Front Street Sta., 
Erie, Pa., to be installed in 1951, also 
described. At first this plant intended 
to segregate condensate to be fed alone 
to the 1250 psi. topping boilers and 
hydrogen-sodium zeolite plant to be 
installed to feed the 650 psi. boilers. 
Later the consultants found it more 
economical to install a demineralizer 
to feed all the boilers. A rubber-lined 
vacuum deaerator between the cation 
and anion stages will remove dissolved 
O and free CO, to prevent corrosion 
in stage bleeder heaters and feed pip- 
ing. Fully automatic, 400-gpm. unit 
has no regenerant measuring tanks. 
Liquid caustic soda and sulfuric acid 
to be purchased in tank-car lots to be 
stored in large steel tanks near R.R. 
siding and pumped automatically to the 
unit being regenerated. Instrumenta- 
tion described, flow diagram included 
and guaranteed operating results and 
operating costs given.—Author. 


Use and Misuse of Organic Water 
Conditioning Materials. Rosert W. 
Lippe. & Louis C. BisHop. Unpub- 
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BEATRICE, 
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NEBRASKA 


UPS WATER SUPPLY 


WITH A LAYNE SHORT SETTING BOOSTER PUMP 


From four Layne Well Water 
Units, Beatrice, Nebraska was putting 
1600 gallons of water per minute into 
the city through their six miles of 14 
inch mains. Growth of population 
and new industries created need for 


AT THE AWWA CONVENTION 
MIAMI—SPACE 120-121 


more. The problem was easily, 
quickly and economically solved by 
installing a Layne Short Setting 
Booster Pump in line with the wells. 
As a result, water supply was in- 
creased to 2,300 gallons per minute 
—nearly 44 percent. 


The Layne 2-stage, 15 inch bowl 
booster pump, powered with a 100 
H.P. motor was easily accommodated 
in a small pump house addition, thus 
saving the cost of extra heating equip- 
ment. Installed in 1948, it is giving 
highly satisfactory service. 


These Layne Short Setting booster 
pumps may be used by other cities— 
and factories as a means of increas- 
ing water supply at a very nominal 
cost. 


If you are in need of more water 
either from your present wells, or 
from new units, Layne engineers will 
gladly survey your present equipment 
and make dependable recommenda- 
tions. For further information, cata- 
logs, etc., address 


LAYNE & BOWLER, INC. 
Memphis 8, Tenn. 


LAYNE 
WELL WATER SYSTEMS 


VERTICAL 


PUMPS 
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lished paper presented at Midwest 
Power Conference, Illinois Inst. of 
Technology, Chicago, Ill. Most trou- 
bles with hard scale in boilers have 
disappeared over the past quarter cen- 
tury due to better external water soft- 
ening and to internal treatment with 
phosphate. In some boilers, however, 
new problem has come up. Instead of 
a hard scale, much softer sludge may 
be found in the boiler tubes. Nor- 
mally harmless, sludge may sometimes 
become heavy enough to block off a 
tube completely. With no water cir- 
culating through it, tube may then be- 
come so hot that it will burst, spewing 
steam throughout the boiler and forc- 
ing shutdown. Sludge trouble may be 
corrected by several methods. The 
softening may be further improved, 
mechanical changes may be made in 
the boiler to improve circulation and 
give better mixing of the incoming 
feedwater with the boiler water or 
other chemicals may be added to boiler 
water. Among these other chemicals 
that may be added to the water are 
those called “organic,” most of them 
tannins or lignins, byproducts of lum- 
ber and paper industries. Several 
materials even made by specially treat- 
ing coal. These org. materials keep 
sludge suspended in water, thus pre- 
venting formation of harmful de- 
posits. Often this method of treat- 
ment has worked very well. At times, 
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however, more harm than good has 
resulted, because the org. material 
either causes boiler water to foam or 
breaks down in “hot spots” in the 
boiler and thus forms a scale itself. 
Just when to use these org. materials 
is like many other problems in eng. 
and requires considerable experience, 
a knowledge of the particular boiler, 
and a lot of sense—Author. 


Boiler Feed Water Treatment. 
F. J. Mattuews. Hutchinson’s Scien- 
tific and Technical Pubs., London (3rd 
d., 1948). In the 3rd, revised, edi- 
tion of this book on treatment of boiler 
feedwater new matter added includes 
use of condensate as feedwater, hot 
lime-soda softening, sludge contact 
tanks, continuous removal of sludge 
from boilers, control of coagulation 
and softening, and electrical methods 
of preventing corrosion.—W.P.A. 


POLLUTION CONTROL 


Radioactive Waste Disposal—How 
Will It Affect Man’s Economy? 
K. G. Scorr. Nucleonics, 6:1:18 
(50). The increasing use of radio- 
isotopes in scientific investigations and 
for human therapy has given rise to 
difficulties in disposal of radioactive 
waste waters. Calcns. show that if the 
excreta from 50 patients being treated 
with radioisotopes are dischgd. to the 
sewers of San Francisco the radio- 


HELLIGE—onricinaten All Glass 


SEDGWICK-RAFTER COUNTING CELL FOR PLANKTON 


HELLIGE, INC., 3718 NORTHERN BOULEVARD, LONG ISLAND CITY 1, N. Y. 


With this durable Counting Cell, consisting of 
glass frame and slide permanently fused to- 
gether, everlasting service and accuracy are 


assured. 
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(LITTLEPIGS) 


has joined more than a million miles 
of cast-iron water mains in the past 
4O years with complete satisfaction 
—Used with FIBREX, the bacteria- 


free joint packing, it makes an un- _ (REELS) 


beatable combination. All around 
the world NOTHING takes the 
place of HYDRO-TITE. Free 


working samples on request. 


HYD RAULIC CORPORATION 


Main Sales Office 50 Church Street, New York G al Office nd Works W. Medford Station, Boston, Mass 
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activity in the sludge cake produced at 
the sewage works will be great enough 
to be a hazard to health. It is unwise 
to set a limit to the amount of radio- 
active waste which may be disposed 
of to the public sewers by any one 
user, as in most large urban areas 
there are generally several institutions 
which dischg. their waste waters to the 
sewer. Several possibilities for waste 
disposal are suggested in Atomic En- 
ergy Commission Circular B-6. These 
are diln. of radioactive materials with 
stable isotopes of the same element in 
the same chem. form to prevent re- 
accumulation after dispersion; disper- 
sion in media such as air or water; 
confinement and diln. such as the in- 
clusion of radioactive wastes within 
concrete; and concn. and confinement 
in storage tanks after the vol. of the 
waste has been reduced. Radioactive 


wastes disposed of in the sea may af- 
fect life in the sea. Consignment of 
such wastes to the sea may be safe 
provided there is fairly rapid diln. in 
turbulent waters and that reconcn. by 
biological means does not occur. Bio- 
logical accumulation of radioactivity 
in the sea over long periods would 
involve only the longer-lived isotopes ; 
ulmtiately the radioactive materials 
will be in equilibrium with the stable 
isotopes already present in the sea. If 
a container could be developed that 
would prevent the diffusion of radio- 
active materials, then such wastes 
might be consigned to trenches in the 
ocean where they will be covered by 
sediment.—W.P.A. 


Radioactivity and Water Pollution. 
R. Cotas. L’Eau, 37:157 (Nov. ’50). 
After a review of the literature and 
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DESIGNED 
FOR THE MAN | 


IN THE DITCH 


MODEL B 
TAPPING 
MACHINE 


FOR INSERTING ALL | 
STANDARD MAKES OF 
CORPORATION STOPS 


FASTER... Less time required to make a tap « Two ratchet 
wrenches speed up operations « Head turns freely at all pressures 


EASIER HANDLING... Shorter height « More rigid attachment 
to the main « More room in the ditch « Fewer operations—less 
physical effort required 


EFFICIENT . .. Machine fully loaded, ready for operation before 
placing on the main e No disassembling to insert corporation stop 
e Flat link chain—positive grip on main 

ECONOMICAL . .. Longer life of tools—more 
taps per tool « Renewable bearings and working 
parts ¢ Designed to use short pattern taps and 
screw plugs 


_ COPPER BRASS LEAD -1RON 
HAYS MODEL B WATER WORKS PRODUCTS 
Tapping Machine. HAYS MANUFACTURING co., ERIE, 
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sources of poln. the author concludes 
that it is necessary to organize protec- 
tion against danger of atomic wastes 
rapidly. In addn. to collaboration of 
hygiene experts studies on hydrologic 
and hydraulic problems should be 
made, including currents of surface 
waters, filters, corrosion, chem. re- 
actions during treatment and leakage. 
Government, industrial, university and 
private studies should be coordinated. 
—Willem Rudolfs. 


Disposal of Radioactive Wastes 
From Massachusetts General Hos- 
pital. F. A. Butrico. Mass. Inst. of 
Tech. NP-1623 U.S. Atomic Energy 
Com., Tech. Inf. Div., Oak Ridge, 
Tenn. (May 19, '50). A study was 
made of the dischg. of radioisotopes 
from the Mass. Gen. Hospital. Meas- 
urements were myde of the I'*! 
dischgd. and ests. were made of the 
dischg. of and It was found 
that 1.8 curies of I**', about 0.65 to 1.3 
curies of P%*, and about 10 millicuries 
of C'* were used annually. The amt. 
of isotope dischgd. would be consid- 
erably lower, inasmuch as about 50 to 
60% of the administered dose of I**! 
is excreted in 48 hr. Samples were 
collected on 5 days when flow was the 
lowest to simulate most hazardous 
conditions. The concen. of activity 
dischg. was compared with values pro- 
posed in the “Interim Recommenda- 
tions for Disposal of Radioactive 
Wastes by Off-Commission Users” 
(Isotopes Division Circular B-6) and 
it was found that on 3 days the activity 
dischgd. exceeded the recommended 
values. However, Nal was added to 
the wastes before dischg., thus mini- 
mizing the hazard by means of chem. 
diln. The following conclusions are 
drawn: [1] I*** is dischgd. in conens. 
exceeding those recommended by the 
Isotopes Div., [2] for addnl. diln. in 
the hospital sewer system the radio- 
active wastes should be dischgd. at 


times of max. sewage flow, [3] I'** 
wastes were reduced to negligible 
hazard when dischgd. into Boston 
Metropolitan sewage system (diln. 
computed at about 70:1), [4] P®? does 
not constitute a problem at present and 
[5] C'* does not constitute a serious 
hazard, due to negligible dischg.— 
P.H.E.A. 


Design and Maintenance of Septic 
Tanks for Railway Purposes. D. C. 
TeaL ET AL. Am. Ry. Eng. Assoc. 
Bul., 490:241 (Nov. ’50). This re- 
port covers recommendations and il- 
lustrations for design and operation 
of small septic tank disposal systems 
of 200-1,000 gpd. sewage flow and 
includes recommendations for the de- 
sign and installation of absorption 
field, together with bibliography.— 
R. C. Bardwell. 


Potomac Basin Zoning Report. 
West VirGIntA Water Com. (’48). 
This report on the Potomac basin is 
the 2nd of a series compiled by the 
West Virginia Water Com. The 
streams in the basin have been classi- 
fied according to the existing degree 
of poln. The N. Branch and the main 
stream of the Potomac R. below the 
confluence of the N. and S. branches 
are critically pold. as detd. by the 
biochem. oxygen demand and contents 
of dissolved oxygen, coliform organ- 
isms and suspended solids. West Vir- 
ginia and Maryland are both polg. this 
section of the river, the latter state 
being mainly responsible. The poln. 
problem near Martinsburg is dis- 
cussed and methods of reducing poln. 
there are outlined. The S. branch of 
the Potomac is not pold. except for 
one section. The Shenandoah is in a 
satisfactory chem. and bact. condition, 
but the populations of fish are low 
owing to poln. of the river further 
upstream. The condition of the Ca- 
capon R. is satisfactory. Tables con- 
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There’s Over A Hall-Century of Experience 
Behind INFILCO Water Conditioning Equipment 


WwW HEN selecting the equipment manu- 
facturer for your new or improved 
water conditioning plant, you owe it to 
yourself and your community to investigate 


the many superior advantages of INFILCO “oD; 

service and equipment. Big Towns or Small 
As pioneer specialists in the design and 

manufacture of a// types of equipment for 

municipal water conditioning plants, 

Infilco Cringe eg skill and long expe- 

rience to each job. This can mean dollars " 
saved for engineers as well as communities, § ep rv e S Th e m Al | 
since many Infilco equipment items per- 

form multiple tasks in space-saving dimen- 


sions, in addition to saving valuable 
chemicals. Plant operators find Infilco 


Equipment easy to operate. This is partic- 7A) 
ularly appreciated in smaller communities So 77) dad 
where, water plant budgets cannot afford e ne Oe 
highly skilled full-time operators. Bulletin No 


Investigate now the many advantages of illus: 
specifying INFILCO Water Conditioning 
throughout. W rite our executive 
offices in Tucson. There’s a nearby Infilco scribes mony 
Field Engineer with all the facts regarding itemsof Infilco 
a complete equipment service. 


SERVING MUNICIPALITIES WITH 
WATER CONDITIONING EQUIPMENT THAT'S 


NEWYORK 17* CHICAGO 16 


SALES OFFICES TWENTY PRINCIPAL CHTIES 


Equipment. 


© BETTER WATER CONDITIONING ® 
AND WASTE TREATMENT SINCE 
1894 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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CONDENSATION 


A million dollars 


worth of research available in 


convenient, usable form at less 


than the cost of printing, which 
was largely absorbed by the 


JOURNAL. 


SURVIVAL 
AND 


RETIREMENT 


Experience With Water 
Works Facilities 


Containing vital information 


on the 


valves, 


actual life of mains, 


meters, services and 


other facilities in 26 cities, to- 


gether with 56 pages of sum- 


mary tables that condense the 


data for easier interpretation. 


Presents the facts of life 
(and death) of the facilities of 


water supplies serving almost 


10 per 


cent of all U. S. con- 


sumers plus 400,000 Canadians. 


576 pages $3.00 
American Water Works Association 
500 Fifth Avenue New York 18, N.Y. 


Vol. 43, No.5 


(Continued from page 72) 


taining specifications for the classi- 
fication of West Virginia streams, sta- 
tistics of the Potomac and its major 
tributaries, domestic sewage treat- 
ment provided in the Potomac basin 
and industries and municipalities for 
which treatment plants are required, 
and graphs showing the contents of 
coliform organisms, B.O.D. and D.O. 
in the rivers of the basin are given in 
an appendix.—W .P.A. 


Industrial Waste Waters. Coke & 
Gas, 11:240 (’49). A general account 
is given of the difficulties involved in 
the disposal of waste waters from gas 
and coke works and literature on the 
subject is surveyed. It is considered 
advisable to remove ammonia, higher 
tar acids and thiocyanates from the 
waste waters before they are dis- 
charged into the sewerage system.— 
W.P.A. 


River Pollution and the River 
Boards Act, 1948. CuHartes E. 
ScHOLEFIELD. Wtr. & Wtr. Eng. 
(Br.), 54:73 (Aug. ’50). One of 
series of Chadwick public lectures for 
50 which serve to commemorate great 
public works of Sir Edwin Chadwick 
dealt with problem of river poln. At- 
tempts at preventing river poln. have 
been going on for 75 yrs. Reforms 
of mid-19th century began to make 
serious difference exactly 100 yr. ago. 
Powerful impetus given to movement 
by Towns Improvement Clauses Act 
of 1847. Series of cases followed 
within few years in Law Reports, 
dealing with poln. of streams. Public 
Health Act of 1875 gave local authori- 
ties opportunity to take proceedings to 
protect watercourse from poln. arising 
from sewage either within or without 
their dist. Not much use has been 
made of that section since principal 
polluters of streams by sewage had 
been local authorities themselves. 
Cause of nuisance, which had been 
serious enough after 1847 when town 
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you can depend 
on 


REILLY 
PROTECTIVE 
COATINGS 


If you have a pipe line problem involv- 
ing temperature extremes, remember Reilly 
Pipe Enamel. This tough, time-tested coating 
is “Reilly Regulated” to withstand tempera- 
tures as low as minus 20° F. without cracking 
or checking, and as high as 160° F. without 
flow or sag. 


Yes, you can depend on Reilly Protective 
Coatings to provide optimum corrosion pro- 
tection with minimum costs. 


1 REILLY TAR & CHEMICAL CORPORATION 


COAL T MERCHANTS BANK BLD'G. INDIANAPOLIS 4, INDIANA 
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sewerage was matter of local enter- 
prise, was intensified after 1875 when 
sewerage became compulsory every- 
where. At common law, position on 
industrial pollution of river is same as 
for other source of fouling: any lower 
owner who suffered damage by rea- 
son of manufacturer putting deleteri- 
ous matter into stream had right of 
action for injunction and damages. 
First statutory provision dealing with 
industrial fouling of water was con- 
fined to gas washings, contained in 
Gasworks Clauses Act of 1847. Pro- 
vision was repeated in Public Health 
Act of 1875, which is still in force. 
Mfg. poln. was left to Rivers Pollu- 
tion Prevention Act of 1876, which 
provided that person causing poln. was 
not to be deemed to have committed 
offence if he showed that he was using 
best means to render flow harmless. 
Drainage of Trade Premises Act of 
1937 regulated position between manu- 
facturer and his local san. authority. 
By means of act local authority could 
regulate what they would receive into 
sewers.—H. E. Babbitt. 


Aquatic Weed Control With So- 
dium Arsenite. Kennetn M. Mac- 
KENTHUM. S. I .W., 22:1062 (Aug. 
50). The program is presented as 
well as the method of application, asso- 
ciated precautions both to workers and 
water users, and the effects on aquatic 
vegetation and organisms. The his- 


tory of the development of a state 
program in Wisconsin using sodium 
arsenite as a weedicide is given. 
Commercial sodium arseriite used in 
concn. up to 10 ppm. depending upon 
physical character of the area to be 
treated. Effectively used in Wiscon- 
sin lakes for past 10 years in con- 
trolling certain species of aquatic 
vegetation without deleterious effects 
to fish—P.H.E.A. 


The Hydrogen-Ion Concentration in 
Streams. Kurt JArcers. Gesundh.- 
Ing., 69:12 (48). Curves are given 
which represent the relation between 
the O. content and the pH of a stream. 
It should be possible to draw conclu- 
sions regarding the contmn. of a 
stream from pH measurements.—C.A. 


History of Toxic Plankton and As- 
sociated Phenomena. T. A. OLson. 
Sew. Wks. Eng., 20:71 (’49). Ab- 
stract of a paper presented at a sym- 
posium on Research Progress in the 
Field of Water, Sewage, and Indus- 
trial Waste, Cincinnati, Ohio. Vari- 
ous historical cases of poisoning of 
domestic animals by water blooms of 
blue-green algae described, and exptl. 
work by various investigators is sum- 
marized. D.G. Steyn postulates that 
two active principles are contd. by the 
algae, one a liver poison, the other, 
phycocyan, a photosynthesizing agent 
which causes skin lesions. A similar, 
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STRONG... 
HEARTBEAT 


Just as the human heart controls the flow of blood and determines the 
strength, health and endurance of the body, so does the piston in a 
water meter gauge the accuracy and length of life of that particular 
meter. 


The CALMET measuring chamber employs an oscillating piston—the 
engineering principle of a circle to a circle that assures the highest de- 
gree of accuracy over a wide range of flows. This slower moving pis- 
ton results in less wear. The split case design, with spuds in the base, 
simplifies cleaning and inspection. No complicated or temperamental 
mechanisms to get out of order... easy to take apart... easy to 
repair. 


@ SALES REPRESENTATIVES— Write for 


complete details of the CALMET franchise 
in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO.,INC.—FORT WORTH, TEXAS 
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but not identical, toxic substance pro- 
duced by certain marine dinoflagellates 
is connected with paralytic poisoning 
by shellfish. Shellfish apparently in- 
gest the organism to such an extent 
that their flesh, particularly the liver, 
contains concns. of poisons toxic to 
man. Recently a hydrochloride of the 
poison has been isolated. It is sug- 
gested that outbreaks of gastroenteritis 
along the Potomac and Ohio rivers in 
30 and ’31 may have been caused at 
least partially by algal blooms. In- 
vestigations on the concn. and isola- 
tion of the toxic agent of Microcystis 
aeruginosa are now in progress.— 
W.P.A. 


Biological Aspects of River Pollu- 
tion. Nature (Br.), 164:730 (49). 
At a joint session of the Zoology and 
Botany Sections of the British Assn. 
in Sept. 49, the biol. aspects of river 
poln. were discussed. B. A. SoutH- 
GATE described briefly the various 
types of domestic and industrial waste 
waters dischgd. to surface waters, and 
outlined the effect of poln. on surface 
waters. F. T. K. PENTELOw discussed 
the effects of metallic poisons and of 
oxidizable organic matter on the fauna 
of streams. He described the effect 
of poln. of the Dove R. by copper salts 
in waste waters from the pickling of 
copper. Immediately below the point 
of dischg. the concn. of copper was 1 
ppm. and 30 miles downstream it was 
0.1 ppm. The number of species and 
of individual animals living in the 
pold. area was greatly reduced. Be- 
low the point of dischg. of oxidizable 
org. matter and before decomposition 
has commenced the effect of the distr. 
of flora and fauna, including fish, may 
be very slight. Further downstream 
when the oxygen tension has been 
lowered, and sludge has been deposited; 
“sewage fungus,” Tubificidae, and 
larvae of Chironomidae of the plumo- 
sus type are found. Below this area, 
the sewage fungus and the black sludge 


disappear and other groups of the 
Chironomidae and leeches, particularly 
Herpodella octoculata, appear. The 
numbers of Chironomidae and Tu- 
bificidae then decline and Asellus be- 
comes a dominant species of the fauna. 
Still further downstream pulmonate 
molluscs appear, after which the fauna 
returns to that of unpold. water and 
fish are usually found. W. H. Pear- 
SALL stated that from the botanical 
aspect, investigations of river poln. 
have been concerned mainly with at- 
tempts to employ different plants as 
indicators of the stages of org. poln. 
and of subsequent oxidation. He de- 
scribed the effects of small conens. of 
org. matter on the algal pop. of a 
stream. The oxidation products of 
org. matter, mainly carbonates, ni- 
trates and phosphates, greatly increase 
the growth of plants and consequently 
the accumulation of organic muds. 
The fauna is affected by these muds 
and by the anaerobic conditions which 
may be set up. One method of utiliz- 
ing the compounds of nitrogen and 
phosphorus dischgd. to surface waters 
in sewage effluents would be to pass 
the effluent through shallow lakes con- 
taining such plants as Elodea, which 
would grow very rapidly and might be 
harvested and used as a green manure. 
H. Jones described the poln. of the 
rivers of N. Cardiganshire, particu- 
larly the Rheidol, by compds. of lead 
and zinc leached from spoil banks of 
mines. Addn. of calcium carbonate 
and superphosphate to the soil in large 
amts. greatly improved the growth of 
vegetation by reducing the concn. of 
available lead and zinc below the toxic 
level. During recent years the Rhei- 
dol R. has been extensively recolonized 
by aquatic plants; migratory trout and 
salmon are now found in the river, 
and fresh water trout have been suc- 
cessfully introduced —W .P.A. 


Groundwater Pollution in Michi- 
gan. N. S. I .W., 22:1596 


(Continued on page 80) 
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AMERICAN DOUBLE-X 
MECHANICAL JOINT PIPE 


For quick laying, superior quality and tight joints, specify American Double-X 
Mechanical Joint Pipe. Long service with minimum maintenance, coupled 
with simplicity in installation, make this pipe a favorite for systems conveying 
water, sewage, gas, oil and other liquids under high, medium, or low pressures. 


American Double-X pipe is regular Mono-Cast centrifugal pipe equipped 
with the standardized mechanical joint for cast iron pipe. The American 
Double-X joint is the original standardized mechanical joint which was put on 
the market in 1929. 


A complete line of fittings for use with American Double-X pipe is available, 
including transition pieces for inter-connecting with other types of joints and 
pipe. 

Refer your next piping problem to ACIPCO and utilize both our extensive 


manufacturing facilities and our nearly half a century of experience in furnish- 
ing pipe and fittings. 


AMERICAN CAST IRON PIPE COMPANY 


Birmingham 2, Alabama 


Dallas Houston El Paso Pittsburgh Kansas City 
Chicago Minneapolis New York City Cleveland 
Los Angeles San Francisco Seattle 
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~ Oth Edition ~ 


Standard 
Methods 
~ 1946 ~ 


286 Pages Price $4.00 


Orders for the new edi- 
tion of Standard Methods 
for the Examination of Wa- 
ter and Sewage are now 
being filled through the 
publication office at A.P 
H.A. headquarters, 1790 
Broadway, New York 19, 
N. Y. 


Both cash and credit or- 
ders from A.W.W.A. mem- 
bers will receive promptest 
attention if sent directly to 
the A.P.H.A. office. If 
credit is desired, please in- 
dicate your A.W.W.A. af- 
filiation on the order. 


Published jointly by 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


and 


AMERICAN WATER WORKS 
ASSOCIATION 
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(Dec. ’50). If certain wastes are not 
permitted to be put in the streams, 
they only can be disposed of into the 
ground. For some wastes this is un- 
doubtedly preferable and even de- 
sirable. For others, however, it is 
very undesirable and incurs the possi- 
bility of polg. ground waters. For- 
merly, it generally was felt that the 
passage of contmd. water through 
porous sands and gravels would purify 
it. This purifying action has its limi- 
tation, however. Waters carrying cer- 
tain offensive tasting, poisonous or 
otherwise undesirable materials such 
as some creosote-type compds., chro- 
mates, picric acid and common table 
salt seem to find their way into the 
ground water reservoirs without be- 
coming purified. It is probably true, 
also, that many other undesirable sub- 
stances are not filtered out. The dan- 
ger associated with the disposal of 
waste on or into the ground which has 
been shown in this article does not 
necessarily imply that all such dump- 
ing should be stopped. In detg. the 
sensible way of handling any disposal 
problem, several things should be con- 
sidered: how bad is the material to be 
gotten rid of, from the standpoint of 
the damage it can do, what chance the 
waste has of getting into the ground, 
what harm the waste is apt to do if it 
does reach the ground water reser- 
voirs, and where the waste is likely 
to go after it gets into the ground 
water.—P.H.E.A. 


ANNUAL REPORTS 


Kansas City (Mo.) Water Dept. 
Annual Report (Year Ending April 
30, 1945). Purif. plant on Missouri R. 
about 4 mi. north and across river 
from main business dist. From fil- 
tered water reservoir, water pumped 
through tunnel to reservoirs adjacent 
to Turkey Creek and East Bottoms 


| pump. stations which deliver into distr. 


system. Booster sta. supplies high 


(Continued on page 82) 
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With BUILDERS PNEUMATIC METERS you get 
“service with a smile”: flow information right at the central control panel 


or wherever you want it. The cost of installing Pneumatic Transmitters 
and Receivers is repaid day after day, year after year by added con- 
venience and improved flow information! Instantly responsive to flow 
changes, Builders Pneumatic Meters give you high accuracy metering 
you can always trust. The system itself is extremely simple and depend- 
able. Instead of cords, cables, floatwells and other space-consuming 
devices, all connections are made by 4” tubing: No corner of your plant 
is beyond the scope of the Builders Pneumatic System. For full informa- 
tion and Bulletins 285-G1 and 285-G2, address Builders-Providence, Inc. 
(Division of Builders Iron Foundry), 365 Harris Ave., Providence 1, R. |. 


BUILDERS PRODUCTS 


The Venturi Meter * Propeloflo and Orifice Meters * Kennison Nozzles * Venturi 
Filter Controllers and Gauges * Conveyoflo Meters * Type M and Flo-Watch 
Instruments * Wheeler Filter Bottoms * Master Controllers * Chiorinizers — 
Chlorine Gas Feeders * Filter Operating Tables * Pneumatic Meters * Chronoflo 
Telemeters 


BUILDERS-PROVIDENCE 
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level area during max. demand pe- 
riods. Consumers outside city served 
chiefly by dists. and private companies 
which purchase water from city 
(13.4% of total consumption). Tur- 
key Creek Sta., built in ’03 and hous- 
ing 1 horiz. and 3 vert. triple expan- 
sion engines, to be renovated at cost 
of $835.721, new equip. including 30- 
mgd. turbine-driven centrifugal pump 
and 400-psi. boiler. Pop. served 550,- 
000, 422,000 within city; services 81,- 
707, 97% metered; mains 877 mi.; hy- 
drants 10,306. Avg. sta. efficiencies 
of low, secondary and E. Bottoms sta- 
tions (all elec.) 74.4, 74.9 and 79.2%, 
resp. Turkey Creek Sta. duty 82.6 
ft.-lb. per 100 Ib. coal. Purif. plant, 
100-mgd. capac., includes  clarifier- 
equipped basins (4 hr.) for plain set- 
tlement, mixing flumes, flocculators 
(1.6 hr.), settling basins (7.4 hr.), 
first % equipped with clarifiers, sec- 
ondary flocculators (0.8 hr.), final 
plain settling basins (2.7 hr.), total 
retention 16.5 hr., and 24 filters. 
Fe:(SO,)s principal coagulant: alum 
(<200 tons), formerly mfd. at plant, 
purchased because of labor shortage. 
Filters, operated at 2 gpm. per sq.ft., 
designed for wash water rise of 24” 
per min. Latter supplemented by hose 
surface wash (about 40% total wash 
water). Avg. filter run 81.8 hr., wash 
water 1.15%. Avg. turbidity of ap- 
plied water 8.8 ppm., of effluent 0.4. 
Chemicals used: lime, soda ash, alum, 
Fe.(SO,)s, Cl, Calgon (NH,).SO,, 
H.SO,, chem. cost per mil.gal. $10.55. 
Since softening adopted in Aug. 42, 
effective size of sand increased from 
0.469 to 0.544 mm., and uniformity co- 
efficient decreased from 1.535 to 1.207. 
Anal. of sand coating ’42-’45 given, 
chief constituent CaCO;. Bacterial 
count per ml., avg. and max., resp., 
raw Missori R. water 17,900 and 180,- 
000, filter influent 42.1 and 5400, filter 
effluent 6.4 and 51, plant effluent 7.2 
and 67, secondary pumping sta. dischg. 
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23.5 and 13,500, distr. system 45.4 and 
45,000 (high max. in applied, sta. 
dischg. and distr. system due to pin 
point colonies). Coliform M.P.N. per 
100 ml., avg. and max., raw water, 
32,900 and 160,000. Completed coli- 
form positives in 10 ml., plant effluent 
0.09%, distr. system 0-0.16%. Latter 
from mains served by uncovered reser- 
voir, abandonment of which consid- 
ered. Max. % positive in 10 ml. in 
any 1 mo. 1.8% and max. std. samples 
showing 3 or more positive 10-ml. por- 
tions in any 1 mo. 1.9%. Hardness 
reduced from 225 to 115 ppm. avg. 
(155 max.), dissolve solids from 440 
to 350, and color from 15.6 to 7.1. 
Max. river water turbidity 20,000 
ppm., less than 200 ppm. only 10.4% 
of time. Avg. pH delivered water 
10.0. No charge to city for fire pro- 
tection, street flushing or water used 
by city depts. Operating revenue $2,- 
642,454, operating expense $1,295,217, 
depn. $539,045, operating income 
$808,192, interest $337,850, net income 
$431,427. Water accounted for by 
customers’ meters 82%. Bonded in- 
debtedness $12,595,000, debt service 
charges $900,000 per yr. Fixed as- 
sets $28,297,405, less depn. reserve 
$8,798,527, total assets $22,059,369, 
surplus $8,680,417. Rates 6-17¢ per 
100 cu.ft., min. per mo. 50¢, fire pro- 
tection service $12 per yr., outside city 
8-22¢ per 100 cu.ft., min. per mo. 75¢ 
for 8” meter to $82.50 for 12”.—R. E. 
Thompson. 


Hartford County (Conn.) Metro- 
politan District Water Bureau. An- 
nual Report (1949). Rates increased 
by 20% to 18¢ per 100 cu.ft. for first 
3000 cu.ft. per day and 9¢ for all in 
excess, increasing yearly revenue about 
$300,000. Avg. consumption by 318,- 
000 pop., 32 mgd., 100.6 gpced. Gross 
revenue $2,049,342, water sales $1,- 
994,206, operation, maint. and taxes 
$1,060,021, interest $200,623, sinking 
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and in plant after plant, the records 
show that Rex Water Treatment 
Equipment provides unequaled effi- 
ciency ... sets the standards for eco- 
nomical, long-life operation. 

Whether it’s a large plant or small, 
a look at the figures will convince 
you that Rex Equipment is right for 
your operation . .. primary or com- 
plete treatment. Specially trained Rex 
Engineers will be happy to assist you 
with your individual problems. For 
all the facts, write for your copy of 
Bulletin No. 48-41. Chain Belt Com- 
pany, 1609 West Bruce Street, Mil- 
waukee 4, Wis. 


Rex Conveyor Sludge Collectors 


Rex Slo-Mixers and Flash Mixers 


SANITATION EQUIPMENT 


4 
Rex Floctrol 
| 
Rex Tow-Bro Sludge Remover 
, 
cHAIN 
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fund $313,000, depn. $308,000, sur- 
plus $156,844. Book value of plant 
$35,717,001, depn. reserve $6,487,203, 
long term debt $9,405,000. Electors 
approved $10,000,000 appropriation for 
constr. of dam and appurtenant works 
on W. Branch of Farmington R. 
Dist. has 4 reservoir systems, W. 
Hartford, Nepaug, E. Hartford and 
Barkhamstead, comprising 8  reser- 
voirs with 42,595 mil.gal. total capac. 
and 67-mgd. estd. dependable yield. 
Avg. rate of filtn. (slow sand) 4.16 
mgd., max..6.8 for limited periods. 
Color reduced from 19 to 9, bacteria 
per ml. (20°C.) from 537 to 27 (after 
chlorination), turbidity from 1.5 to 
0.7 ppm. Delivered water: avg. 37° 
count 17, 9 of 2434 10-ml. portions 
positive for coliforms, hardness 14 
ppm., total solids 35, pH 6.4. Cost of 
filtn. $7.38 per mil.gal., of chlorina- 
tion $1.11. Filters 14, no. of harrow- 
ings 72, washings (Bayard) 15, re- 
sandings 3. Cost of power plant 
operation 2.7¢ per kwhr. Avg. Cl 
dosage 5.79 lb. per mil.gal. (filtered at 
automatic plant, and 24 lb. at East 
Hartford plants (unfiltered). Mains 
687 mi., services 44,195, meters 42,874, 
hydrants 4374, standpipes 4. Cost of 
meter operation and maintenance per 
meter in service $1.03, per meter tested 
$4.79 ($3.66 for labor). Cost of oper- 
ating 73 vehicles 10¢ per mi., incl. 
insurance and depn. Rainfall about 


5” below normal. Meter readers avg. 
about 100 per day. Service discontd. 
to 3 properties for nonpayment.—R. EF. 
Thompson. 


Bombay (India). Administration 
Report (1949-50). Supply from 3 
lakes, Tansa, Vehar and Tulsi, 66, 18 
and 22 mi. distant, 422, 265 and 457’ 
el., and 40,660, 9120 and 2295 mil.gal. 
capac., resp., through steel, c.i., and 
masonry mains and tunnels up to 72” 
diam. Avg. supply 120 mgd., highest 
on record, of which 113 mgd. to city, 
or 40.8 gpced. to 2,771,282 pop. Per- 
centage supplied for domestic purposes 
61 (25.4 gped.). Rainfall at supply 
lakes 91-113”, record fall of 30” in 
36 hr. in city, runoff from catchment 
area 57-70%, evapn. at reservoirs dur- 
ing dry period (8 mo.) 23.23 mgd. 
Tansa (101 mgd.) and Vehar supplies 
treated with (NH,).SO, and Cl. 
Tulsi supply filtered and treated with 
Cl, alum and KMnO,. Latter adopted 
in June ’49, substantially reducing Cl 
required and cost. Treatment cost 
5.93 rupees per mil.gal. Of 724 sam- 
ples from trunk mains, 704 neg. for 
Esch. coli in 100 ml. Majority of poor 
samples from dead ends—subsequently 
flushed and chlorinated. Distr. system 
divided into 3 main divisions, 2 served 
by reservoirs of 30.5 and 20 mil.gal. 
capac., and elev. tanks. Hrs. of supply 
9, actual times varying in different 


(Continued on page 88) 


521 Fifth Avenue 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 


The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 
Distributed in U.S. by 
American Water Works Association, Inc. 


New York 17, N.Y. 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 


ipalities in the U. S. WATER METERS 


“Watch Dog” models 

. Made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


bi: 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 
296 SOUTH STREET, NEWARK 5, NEW JERSEY 


PY... RSS 


OFFICES IN ALL PRINCIPAL CITIES 
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city streets lay pipe 


“Like a Clydesdale horse 


Known strength factors! Proved re- 
sistance to corrosion! These are your 
only safe and sure guides to long life 
and low maintenance expense of 
water, gas and sewer mains laid 
under costly modern pavements. The 
four strength factors that pipe must 
have to survive traffic shocks, heavy 
external loads, beam stresses and 
severe working pressures are listed 
on the page opposite. No pipe that is 


deficient in any of these strength 
factors should ever be laid in paved 
streets of cities, towns and villages. 
Cast iron water and gas mains, laid 
over a century ago, are serving in the 
streets of 30 or more cities in North 
America. These attested service rec- 
ords prove that cast iron pipe not only 
assures you of effective resistance to 
corrosion but all the strength factors 
of long life and economy, as well. 
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for STRENGTH 


No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads 
imposed by heavy fill and unusual traffic loads is proved by 
the Ring Compression Test. Standard 6-inch cast iron pipe : 
withstands a crushing weight of more than 14,000 lbs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by 
soil settlement, or disturbance of soil by other utilities, or 
resting on an obstruction, tests prove that standard 6-inch 
cast iron pipe in 10-foot span sustains a load of 15,000 Ibs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand by 
impact and traffic shocks, as well as the hazards in handling, 
is demonstrated by the Impact Test. While under hydro- 
static pressure and the heavy blows from a 50 pound hammer, ; 


standard 6-inch cast iron pipe does not crack until the ham- 
mer is dropped 6 times on the same spot from progressively A 
increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch cast iron pipe 
withstands more than 2500 Ibs. per square inch internal 
hydrostatic pressure, which proves ample ability to resist 
water-hammer or unusual working pressures. 


CAST IRON PIPE RESEARCH ASSN., THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 


CAST IRON PIPE 
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areas. Total quantity used for fire 
extinguishing 2.98 mil.gal. Pop. in- 
creased nearly 100% without corre- 
sponding increase in supply and hence 
short supply complaints increased 
from 6889 to 11,150. 60 services 
discontd. for nonpayment; all subse- 
quently restored. Mains 398 mi., serv- 
ices 55,076. Tulsi rapid sand plant 
(3.5-4 mgd.), constructed in ’26 but 
inoperable due to rapid clogging, 
placed in service after replacing top 
sand layer, grains, with size, 
improving qual. of water delivered to 
suburbs. Income exceeded expendi- 
tures by 4,233,333 rupees. Avg. cost 
of water 3 annas and 8 pies per 1000 
gal. Progress report on constr. of 
dam on Vaitarna R. and conduits and 
tunnels to L. Tansa included.—R. E. 
Thompson. 


Madras Corp. (India) Water Works 
Dept. Administration Report (1949- 
50). Supply from Red Hills L., 10 
mi. from city, supplemented by 2 in- 
filtration galleries (Sembium and Sai- 
dapet areas), both chlorinated, and 
public and private wells (5000 of lat- 
ter cleaned and chlorinated). Flood 
water of Kortalayar R. impounded and 
conveyed to Cholvaram L. and thence 
to Red Hills L. The 2 reservoirs, 
built and maintd. by govt. also supply 
irrig. water. Corp. pays govt. for 
water drawn at rate Re. 1/— per 1000 
cu.yd. Flood waters also impounded 
in Poondi Reservoir, 37 mi. from city. 
Owing to failure of ’48 monsoon, daily 
supply only 13-14 mil.gal until June 
49, then gradually increased to 22: 
avg. 19, 14 gped. to 1,400,000 pop., 
75% for domestic purposes. Hours 
of supply and pressure in mains cur- 
tailed to conserve supply. Rainfall at 
Red Hills L. 38.3”, 10” less than avg., 
in “48 only 29.9%. Water passed 
through gravel roughing filters at Red 
Hills and conveyed by gravity through 
2 conduits of 24 and 32 mgd. capac., 
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to slow sand filters (17), chlorination 
and pumping plant at Kilpauk. To 
reduce H.S production in filters, depth 
of fine sand bed reduced from 28 to 
6” and rate increased from 4” vertical 
per hr. to 8”. Efficiency of filters 
thereby impaired and replacement by 
rapid sand units being considered. 
Even 12” sand layer leads to increased 
H.S. As alternative to rapid sand 
filtn., govt. suggested expt. with pre- 
filter consisting of rotating drum cov- 
ered with micro-mesh stainless steel 
cloth, but corp. not in favor. Filter 
cleaning, by contrast, consists of 
scraping to remove silt, complete re- 
moval of 6” of sand and replacement 
with clean sand, and sterilization of 
underlayers with bleaching powd.; 
each filter so cleaned avg. of 8 times 
during yr. Water chlorinated before 
and after filtn., avg. dosage 0.94 and 
1.46 ppm., resp. Red Hills L. treated 
with CuSO, 4 times. City trunk mains 
31 mi., distr. mains 376. House serv- 
ices 58,365, of which 4290 metered. 
Expenditures exceeded revenue by Rs. 
20,685. Avg. cost of water Rs. 04-3 
per 1000 gal. Second masonry con- 
duit, 39,485’ long, from Red Hills, also 
of rectangular cross-section, 66” wide 
with side walls 4’ to springing of 2’6” 
arch and invert dipped 3” in center, 
completed during yr. Designed for 
gravity flow, gradient 1 in 5150, capac. 
32 mgd. Max monthly samples from 
distr. system contg. lactose-fermenting 
organisms in 10 cc. 14%, such organ- 
isms found in 10 cc. in Saidapet sys- 
tem in 1 mo. only, and in Sembium in 
2 mo.—R. E. Thompson. 


Arlington County (Va.) Water Div. 
Annual Report (Year Ended June 
30, 1950). Supply, partially re- 
pumped, from Dalecarlia Filtration 
Plant in D.C., operated by U.S. Engi- 
neers, through 24 and 36” mains (4 
steel pipes, 20”, across Chain Bridge) 
to storage reservoir at Minors Hill. 
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HERE'S HOW TO IMPROVE UNDERPASS 
FLOOD CONTROL and save taxpayers’money! 


| SUBMERSIBLE PUMPS 


save space, reduce installation cost, 
and eliminate the expensive pump house eyesore 


Melting snow, heavy rains, and general water drainage are big problems in 
underpass flood control planning. This photo shows how you can meet these 
troublesome flood demands with new efficiency and at far less construction 
cost. The old standard pump house installation (at left), expensive and un- 
attractive, can be replaced by unseen yet easily accessible Submersible 
Pumps. These pumps are placed in a simply-constructed pit between —_. 
way lanes. They provide all the pumping capacity you need, yet use less 
than 1/10th the space required by a standard po installation. 

Plan your new underpass construction wit Submersible 
Pumps. And keep these space-saving pumps in your general 
water supply and water control program. For full details, 
specifications and capacities, contact your local BJ representa- 
tive or send the coupon below. 


Byron Vackson Co. 


Since 1872 
P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif. 


Offices in principal cities 
BJ RIVER 
BILTON MULTIPLEX + HYDROPRESS 


BUILDS THE BEST 


WATER WORKS | Underposs 
APPLICATION Submersible 
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South end of county supplied from 
connection to govt. main near Pen- 
tagon Bldg. Avg. purchased ($50 per 
mil.gal.) 11.27 mgd., max. 16.79. Of 
193 meters tested, only 3 unsatisfac- 
tory—2% or more fast. Quarterly 
billing, 4 of total on first of each mo. 
Meters 22,369 (100%). Delinquent 
accounts 0.012% of service receipts. 
Main constr. costs, per ft.: 6”, $2.62; 
8”, $3.40; 12”, $5.60; 16”, $9.26. Hy- 
drants 1634, mains 295 mi. Costs of 
services installed $43.81 (3”—8” meter ) 
to $1148.82 (6” service and meter). 
Outstanding indebtedness $271,240, of 
which $250,000 due Dec. 1, 50. Sink- 
ing funds $239,203. Contributions to 
sinking funds and interest during yr., 
$47,650 and $12,312, resp. Surplus 
beginning of yr. $255,173, revenue 
$1,050,201, expenditures $967,368, sur- 
plus end of yr. $338,207. Pop. served 
131,000, services 23,052. Min. domes- 
tic rate per quarter $4.50.—R. E. 
Thompson. 


Amherst (Nova Scotia) Water 
Commission. Annual Report (1949). 
Five-yr. program completed. Artesian 
wells connected to system and found 
capable of supplying 1.1-mgd. demand. 
Revenue $58,638, expenditures $65,- 
795, depn. $8820, taxes $9725, interest 
$5114, capital improvements $79,242, 
bonds retired $7000, deficit, including 
latter, $7157. Capital costs to date 
$520,619, depn. reserve $47,116, sink- 
ing fund $19,913, outstanding deben- 
ture $155,300, bank overdraft $33,- 
086.—R. E. Thompson. 


Montreal (Que.) Dept. of Public 
Works. Annual Report (1950). 
Since ’11, pop. increased about 200,000 
per decade, in last decade 300,000, ’51 
est. 1,450,000. Since war, McTavish 
Reservoir reconstructed, fourth filter 
gallery erected, and pipes mfd. for new 
intake. Latter, consisting of battery 
of 4 pipes completely encased in con- 
crete and extending to center of St. 
Lawrence R., being laid in open trench 


within cofferdam. Completion early in 
51. Other improvements under way 
include modernization of 3 older fil- 
ter galleries $340,000, extending Mc- 
Tavish pump. sta. $1,200,000, mains 
from pump. stations to reservoirs $1,- 
400,000, new pumps $300,000. Water 
flows through intake to 5.5-mi. water 
works canal, where much of sediment 
deposited, thence elevated to 64 filters, 
and finally chlorinated. No statistics 
given.—R. E. Thompson. 


East Bay Municipal Utility District, 
Oakland (Calif.). Annual Report 
(1950). Dist. created in ’23, principal 
water supply agency for 10 cities and 
large unincorporated area, total area 
in excess of 200 sq.mi., total pop. 
approx. 900,000. Operating income 
$10,958,584, operating expense $5,- 
277,860, net operating income $5,- 
680,724, after interest payments $3,- 
093,204. Plant value, less depn. 
$105,255,928, total assets $114,027,958. 
Bond debt reduced $2,105,000. Origi- 
nal indebtedness $77,000,000, now 
$51,545,000. Cost to consumer steadily 
reduced: rate const. since 40. District 
tax increased 7%, first time in 17 yr., 
to provide funds for major rehabilita- 
tion: tax now 25¢ per $100 assessed 
valuation, 50% below that in ’29. 
Avg. consumption 109 mgd., more 
than 142% above ’40, max. day 161. 
Meters 210,026—R. E. Thompson. 


OTHER ARTICLES NOTED 


Conventional and Upflow Settling 
Basins. H. S. Morcan and D. R. 
Mitten. Eng. News-Record, 144: 
23 :34 (50). 


Sulfate-Ion Determination With Ben- 
zidine Dihydrochloride. J. W. Mc- 
ConnELL & R. S. INGors. Wtr. & 
Sew. Wks., 97:330 (50). 


Metallizing Makes an Old Water 
Tank Like New. Joun E. Wake- 
FIELD. Eng. News-Record, 145:40 
(July ’50). 
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Condition with 
AMBERLITE IR-120 


For These 3 Savings 
1. Low Installation Cost. High exchange capacity 


means low equipment cost plus the ability to 
handle overloads easily. Even at peak flow rates 
of 25 gal./cu. ft./min., capacity is above 30,000 
grains per cubic foot. 


2. Low Operating Cost. Amsercire IR-120 thrives 
on a salt starvation diet—permits 50% reduction 
in regenerant requirements without affecting 
quality of softened water. 


3. Low Maintenance Cost. The extreme stability of 
AMBERLITE IR-120 means years of trouble-free 
service without attrition losses. AMBERLITE 
IR-120 is unaffected by low-silica waters, which 
can dissolve zeolites. It can be operated safely 
over the entire pH range, and at elevated tem- 
peratures. It is unaffected by strong oxidizing 
and reducing conditions—chlorinated water 
causes no measurable deterioration. 

ASK YOUR CONSULTING ENGINEER or water-treating 
equipment supplier about Amsperure IR-120—as the 
exchanger in a new softening installation, or as a 


p for . Meanwhile, write 
Dept. WWI-3 for full technical data. 


THE RESINOUS PROOUCTS Bivision 
Washington Square Philadelphia 5. Po. 


AMBERLITE is @ trade-mark, Reg. U. S. Pat. Off. and in principal 
foreign countries. 
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Lines 


A meter repair and testing manual 
has been published by Neptune Meter 

o., 50 W. 50th St., New York 20, 
N.Y., as a guide for meter repair shop 
practice. The booklet, which is simi- 
lar in format and content to a prede- 
cessor manual issued by Neptune on 
frost-proof meters, contains detailed 
instructions for the repair and testing 
of Neptune meters, as well as general 
instructions on the layout, conduct and 
operations of a repair shop. 


The Worthington slurry type pre- 
cipitating softener and coagulator 
(Type CM) is described in a folder 
available on request. Address the 
Worthington Pump & Machinery 
Corp., Harrison, N.J., and ask for Bul. 
W-212-B6. 


A preventive maintenance pro- 
gram for office equipment is being of- 
fered by Remington Rand, Inc., 315 
Fourth Ave., New York 10, N.Y. A 
folder describes the purpose and opera- 
tion of the plan. 


A sizing chart for butterfly valves 
passing flows ranging from 15 to 
10,000 gpm. is being offered by Fischer 
& Porter Co., Dept. 3940, Hatboro, 
Pa. A steam valve sizing chart ap- 
pears on the reverse side. 


The complete line of Peerless 
horizontal Fluidyne pumps is covered 
by a new 24-p. bulletin now available. 
The general purpose pumps _ include 
two basic types: a _ close-coupled, 
electric-motor-driven model; and a 
bracket-mounted model driven through 
a flexible coupling, V-belt or flat-bed 
pulley. 
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“Chemical Lime Facts” is the title 
of a new bulletin published by the Na- 
tional Lime Assn., 925 15th St., N.W.., 
Washington 5, D.C. The bulletin, sin- 
gle copies of which are available with- 
out charge, is intended for chemists 
and chemical engineers and contains 


| permanent reference material on the 
| properties—both chemical and_physi- 
| cal—and uses of lime. 


| tional Supply Co., Pittsburgh, Pa., 


How }- to 1-in. continuous weld 
steel pipe is fabricated at the newest 
mill of the Spang-Chalfant Div., Na- 
is 
shown in a 32-page bulletin, No. 370. 
In addition to describing and illustrat- 
ing the various stages of production of 
the pipe, the booklet contains tables of 
weights and dimensions for the pipe. 


Polarized field frequency controls 
for synchronous motors are the sub- 
ject of a new bulletin available from 
Electric Machinery Mfg. Co., Minne- 
apolis 13, Minn. 


“Health Examinations for Execu- 
tives” is the title of a booklet issued 
by the Policyholders Service Bureau 
of Metropolitan Life Insurance Co., 1 
Madison Ave., New York 10, N.Y. 
The booklet gives the results of a sur- 
vey of 118 companies conducting regu- 
lar health examinations as part of a 
program for conserving the health of 
their executives. Information on the 
cost, workings, feasibility and benefits 
of the program is included. 


“Wet Venting of Plumbing Fix- 
tures” is a National Bureau of Stand- 
ards publication which gives the re- 
sults of investigations sponsored by 


the Housing and Home _ Finance 
Agency. Copies may be obtained from 
| the Supt. of Documents, U. S. Gov- 


ernment Printing Office, Washington 
25, D.C., at a cost of 20¢ each. Re- 
quests should specify National Bureau 
of Standards Report BMS119 by J. L. 
French, H. N. Eaton and R. S. Wyly. 
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Ma GATE VALVE INSERTED UNDER PRESSURE 


CUTTING THE MAIN. Illustration shows cutting dome, tem- 
porary shut-off valve and permanent valve body in place. 


At a large Eastern steel mill uninterrupted production depended 
upon a thirty year old, 48” cast iron main, carrying sea water 
used for cooling the furnace jackets. The main was in poor con- 
dition — badly corroded and electrolytically pitted. 

In order to provide an emergency by-pass in the event of line 
failure, a gate valve was required. Since the mill could not risk 
even a momentary shut down, Smith was asked to insert the valve 
under pressure. Although of unprecedented size, the insertion 
was completed in four days without interruption of service or 
reduction in pressure. 

*First 48” insertion ever made under pressure. One month later a second 
48" gote valve was inserted by Smith for the Water Bureau, Philadelphia, Po. 


THE A, P. SMITA MFG. CO. 


ORANGE, NEW JERSEY 
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(Continued from page 20) 


Unification isn’t quite perfect yet. At any rate, when the Navy 
recently explained that yesteryear’s flying saucers were actually huge, high- 
flying plastic balloons used by the Office of Naval Research in obtaining 
atom data, the Air Force didn’t even wait for comfort to set in before 
injecting a peevish needle into the proceedings. Only two days after the 
Navy made its official explanation, two Air Force officers reported seeing 
a dime-like object hovering “next to” a Navy balloon some 50,000 to 60,000 
ft. up in the skies above Alamagordo, N.M.—said object vanishing after 
“three brilliant flashes, like photo flashes.” Then about a week later, an 
Air Force scientist, well qualified by having last year investigated more 
than 300 reports of flying saucers when he was head of the Air Force’s 
Atmospheric Composition Bureau, noted that most of the reported saucers 
were over New Mexico and concluded that they were enemy flying missiles 
photographing our atom sites. And the Air Force, of course, ought to 
know, inasmuch as air is its element and as it sends men rather than bal- 
loons up to investigate. 

What all this has to do with water we aren’t quite sure, but don’t be 
too surprised if it turns out that rain is produced by tipping those saucers. 
And that, of course, would be a Navy matter. 


(Continued on page 96) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Another Municipal Water Tank 


protected with NO-OX-ID 


The interior of this water tank is protected with 
NO-OX-ID “A Special” rust preventive . . . the 
efficient and modern way to eliminate high main- 
tenance costs. Unaffected by water, it imparts no 
taste, odor or color to the stored water supply. 
Usually, a one-coat application of NO-OX-ID 
“A Special” gives protection against corrosion 
for periods of long duration. 

There are NO-OX-IDs for rust control out- 
side as well as inside your water tank. The 
durable, weather-proofing qualities of 
NO-OX-ID Aluminum Protective Coating 
recommend it for exterior water tank protection. 

Consult your Dearborn representative for 
assistance in selecting the NO-OX-IDs best 
suited to your needs. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza . Chicago 54, Illinois 


Beg. &. Pet. OFF 


ll) 
tris must preventive UAL usr 


WRITE FOR "NO-OX-ID 
VERSUS WATER” 

An interesting, illustrated book- 

let which tells the story of 

NO-OX-ID rust preventive pro- 

tection in the water works field. 


DEARBORN CHEMICAL CO. 
Merchandise Mart Plaza 


Chicago 54, Ill 

Send me a copy of “NO-OX-ID 
VERSUS WATER” ( Have a 
Dearborn representative call 0) 
NOME 
COMPAR. 
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(Continued from page 94) 

“For Whom the Bell Toils” was the first order of business of the 
Essex Fells (N.J.) Council the other night, when consideration was given 
to a request by the neighboring town of Caldwell for the part-time services 
of Essex Fells’ water superintendent. The Bell, of course, is our old 
friend E. Arthur, whose sphere of influence has now been temporarily 
extended while Caldwell attempts to replace the retiring Alvin Beck. Not 
just Agt’s influence, but his labors promise thus to be expanded—the 
penalty of fame. 


“Penalty of fame,” though, reminds us of another “old” friend of 
ours who doesn’t want to. pay it. She’s Majaji III, rain queen chieftain 
of the Balobedu tribe of South Africa. Expected, according to tribal tradi- 
tion, to end her life by swallowing poison when she reached the age of 80, 
our gal Maj doesn’t want to miss the opportunities of octogenarianism. 
Dry spells and tribe elders to the contrary notwithstanding, Majaji has 
flatly refused to swallow the draft that done in ten generations of her 
predecessors on the stroke of 80. And if “it ain’t gonna rain no more, 
no more,” there'll always be one of civilization’s dowsers to help the 
Balobedus out. 

Meanwhile some other kind of tradition defiance has sent the U.S. 
Navy rushing to the Virgin Islands—with 250,000 gal. of fresh water to 
alleviate the drought. 


LIMITORQU ERR 
DEPENDABLE 


operation of 
valves 


Limitorque operates by 
the “push of a button” 
from either remote or 
nearby control panel... 
prevents damage to stem, 
seat, disc, gate or plug, 
because Torque Seating 
Switch limits the torque 
and thereby shuts off the 
motor before trouble can 
occur . . . actuated by any 


available power source .. . 
4 fits all types of valves. 
A LimiTorque installation at a mid-west pumping station. I imiTorque may be ob- 


tained through valve man- 
PHILADELPHIA GEAR WORKS, Inc. ufacturers. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. Write for catalog on your 
NEW YORK © PITTSBURGH * CHICAGO * HOUSTON Business Letterhead, 
In Conade: Williem end J. G. Greey Limited, Toronto please. 
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Section Meeting Reports 


New York Section: The Annual Spring Meeting of the New York 
Section was held at the Hotel Ten Eyck, Albany, April 5 and 6, 1951. Be- 
fore the meeting, all zone coordinators of the state had an interesting and 
active discussion of the state’s civil defense program. The section has been 
actively cooperating in this with Civil Defense Coordinator Earl Devendorf. 
Many problems and plans for the civil defense and mutual aid program were 
discussed. 


W. Victor Weir, A.W.W.A. President, addressed the meeting on the 
subject of “Controlled Materials.” He covered the progress of the efforts 


of the Critical Materials Committee of A.W.W.A. in its endeavor in Wash- 
ington to have assigned to the entire water works industry a claimant agency, 
similar to the plan followed by the gas and electric industry in the National 
Production Authority. It was expected that some definite action on this 
claimant agency for water works would be forthcoming shortly. Spencer 
B. Eddy, public service commissioner, presented a paper on ‘Relation of 
Water Utilities to State Regulatory Bodies.” 

A panel discussion was held on “Civil Defense and Mutual Aid,” the 
progress of which was covered very thoroughly by Earl Devendorf, di- 
rector. Discussion of “Statewide Problems” was presented by C. R. Cox; 
“Zone Problems” by James C. Harding; and “Local Defense Problems” by 
Elon P. Stewart, division engineer of water, Syracuse, for the individual, 
danger-zone cities. 

The usual “Round Table Conference” took place on Friday morning, 
covering many problems of interest to operators, and was led by S. P. Car- 
man, consulting engineer of Binghamton. An excellent paper on “Control 
of Tastes, Odor and Color by Excess Chlorination” was presented by Thomas 
M. Riddick, consulting engineer and chemist of New York. 

Following the banquet on Thursday evening, the Rensselaer Polytech- 
nic Institute Glee Club rendered a very fine program. Through the courtesy 


(Continued on page 100) 
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INERTO 
PAINT 


specified by 


Chester Engineers 


Murray, Kentucky, standpipe 
completely protected with Inertol 


@ To meet the rigid specifications of dura- 
bility and attractiveness for this 1,250,000- 
gallon standpipe in the city of Murray, 
Kentucky, the Pittsburgh, Pa., consulting 
engineering firm, the Chester Engineers, 
selected the superior coatings of the Inertol 
Company. Each product in the Inertol 
quality line has been developed specifically 
for Water Works application— coatings de- 
signed to fully meet the requirements of 
water-, weather- and fume-resistance. The 
realiability of these Inertol paints has been 
conclusively proved in hundreds of instal- 
lations across the country. 


Our Field Technicians will be pleased to 
discuss the Inertol line with you at your 
office. Or write today for the “Painting 
Guide,” an invaluable aid for Design En- 
Inertol #49 Thick was used to gineers, Specification Writers, Contractors 


give long-lasting protection to the and Plant Superintendents. 
interior of standpipe. G/amortex 
Aluminum $320, an alkyd resin 


1, provides a bright, durable, 
mar-resiscant finish to all extecior INERTOL CO., INC. 
surfaces. Retains its high gloss. | 480 Frelinghuysen Ave. 27 South Park, Department 1 
Newark 5, New Jersey San Francisco 7, California 
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(Continued from page 98) 


of the Water and Sewage Works Manufacturers Assn., a Cocktail and So- 
cial Hour was enjoyed by all. 
R. K. BLANCHARD 
Secretary-Treasurer 


An error crept into the report of the Wisconsin Section Meeting, as 
published in the November 1950 JourNnaL, P&R, p. 84. In his paper, 
“Bazooka Shooting of Wells,” G. L. Smith was attributed with having 
claimed penetration into the rock formation of 15-20 ft. The figure which 
should have been given in 15-20 in. The full paper is tentatively scheduled 
for publication in the June JOURNAL. 


Illinois Section: The Illinois Section met March 28-30 at the La Salle 
Hotel, Chicago, for what the members consider one of their most successful 
meetings. The attendance was the highest recorded for the section, and the 
interest of the meeting was due primarily to the efforts of the Program 
Committee, headed by E. E. Alt. 

The papers given during the first afternoon of the meeting were quite 
varied in their treatment of water works problems and were as interesting 


(Continued on page 102) 


ANTHRAFILT | 


(Reg. U. 8. Pat. Off.) 


As a Modern Filter Mediv:a Has Outstanding 
Advantages Over Sand & Quartz Media 


1. Length of filter runs doubled 
2. Only about one half as much wash water required 
3. Less coating, eaking or balling with mud, lime, iron 


or manganese 


THE LAST WORD 
IN FEEDERS ... 


— for alum, lime, soda 
ash, ferric sulphate, sod- 
ium fluoride, carbon, and 
other water treatment 
chemicals. For Bulletins 
and complete informa- 


6. Increased filter output with better quality effiuent 
7. Not just the top portion, but the entire bed aids in 


8. Can be used in all types of filters using a filter 
9. A perfect supporting media for synthetic resins 
10. Ap ideal filter media for industrial ssid & alkaline 
for removal of 


Additional information, recommendations tion, address Omega 
quotations furnished upon request by Machine Company, (Divi- 
Palmer Filter Equipment Company sion of Builders Iron 


822 East + oth Street, P.O. Box 1655 Foundry) 365 Harris Ave., 
Providence 1, R. 1. 


OMEGA MACHINE CO. 


representing 
Anthracite Equipment Corporation 


Anthracite Institute Building, 
Wilkes-Barre, Pennsylvania 
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OVER-SIZE 
SEAT RINGS 
on gate 
valves 
permit use 
of full size 
cutters. 


STRONG 


Rensselaer products are 
strong and to stand 
all strains. 


THRIFTY 


The design of Rensselaer Tap- 
ping Sleeves saves 
materials, time, labor, 
results in a better job. 


WATERTIGHT 


You get a thick lead gasket 
of every 


sleeve — solidly watertight 
forever. 


MAKE THE 


100% 
RENSSELAER 


JOURNAL A.W.W.A, 


FLANGES 

machined and drilled for 

alignment with sleeves and 

crosses. 

LARGE AREA 

The s insure a water ti 
joint with the thick lead et 
running the full sleeve length. 


STRENGTH AND WEIGHT 
of long sleeves resist line pres- 
sure, caulking strains. 


For tapping or repair Rensselaer products meet 
all conditions and utilize all standard tapping 
machines. They make possible faster lower cost 
repairs on connections with lines under pressure 
— permanently leakproof finished jobs. 


Experienced Water Works men depend on ALL 
products bearing the Rensselaer name. For good 
advice along these lines, just ask your Rensselaer 
representative. 


RENSSELAE 


TROY, NEW YORK 


Divisian of Neptune Meter Company 


Atlanta, Bala-Cynwyd, Pa., Chicago, Denver, Haverhill, Mass., Kansas City, 
Los Angeles, Memphis, Oklahoma City, Pittsburgh, San Francisco, Seattle, Waco. 
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(Continued from page 100) 


as they were varied. The kick-off specialist was A. H. Gent, chief engi- 
neer of the Illinois Inspection Bureau, who gave a most interesting paper 
on “Evaluating Fire Protection.” Ellsworth Filby, of the firm of Black & 
Veatch, consulting engineers, followed with a most informative paper on 
“Water Works Public Relations.” H. H. Gerstein, chief filtration chemist, 
Chicago, gave a paper on “Continuous Odor Monitor and Threshold Tester,” 
in which he described the machine which was set up in the registration foyer 
(see this issue, p. 373). Through the combined efforts of C. W. Klassen 
and Le Verne D. Hudson, of the Illinois Dept. of Public Health, an interest- 
ing treatment was given of a most unusual subject entitled “A New Philos- 
ophy in Water Treatment.” 

Thursday’s program was accented by the introduction of leading water 
works men from states surrounding Illinois. T. E. Larson opened the 
morning program with a fine paper on “The Ideal Lime-Softened Water.” 
The feature of the morning’s program was a round table discussion on 
“Civil Defense.” For the first time in the Illinois Section a bit of feminine 
charm was introduced into the program as Dr. Henrietta Herbolsheimer 
acted as moderator for this panel. The panel experts were: Dale Maffitt 


(Continued on page 104) 


Now Available: 
WATER QUALITY 


& 
TREATMENT 


Second Edition—Revised and Enlarged 


A.W.W.A.’s manual of Water Quality and Treatment brought up to date, with 
chapters on: source characteristics; aquatic organisms, quality standards, stream 
pollution and self-purification, impounding reservoir control, aeration, coagula- 
tion, mixing and sedimentation basins, disinfection, taste and odor control, filtra- 
tion, scale and corrosion control, softening, iron and manganese removal, boiler 
water treatment, fluoridation, and treatment plant control. With four appen- 
dixes and an index, that makes 451 pages. : 


Price: For general sales, $5.00. For A.W.W.A. members sending cash with order, $4.25 
AMERICAN WATER WORKS ASSOCIATION 


521 Fifth Avenue New York 17, N.Y. 
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For 
repairing 
bell and 
spigot 
joint leaks 


In the SKINNER-SEAL 
Bell Joint Clamp, 
gasket is completely 
SEALED and pro- 
tected by Monel Metal 
Band. Massive %4” 
high-tensile steel bolts, 
cadmium plated. 

This speedy one-man 
installation cuts 

repair costs. 


Write for Catalog! 


M.B. SKINNER CO. 
South Bend 21, Indiana 
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(Continued from page 102) 


from Des Moines, lowa; Leon Smith from Madison, Wis. ; B. A. Poole from 
from Indianapolis, Ind. ; and H. A. Spafford from Illinois. After the formal 
presentation by these men, the discussion from the floor was most encourag- 
ing, and lunch was delayed half an hour because of the interest displayed. 
The business meeting which followed was featured by short and precise re- 
ports by all committee chairmen. 

The afternoon session proved just as interesting as the morning’s. 
Secretary Harry Jordan discussed the “Availability of Water Works Ma- 
terials.” Louis Ayres, consulting engineer from Ann Arbor, Mich., and 
head of the A.W.W.A. Water Rates Committee, gave an excellent paper on 
“Water Rates.” <A panel discussing the “Maintenance and Repairs of a 
Distribution System” featured such experts as A. Kuranz from Waukesha, 
Wis., Clifford Fore from Mt. Vernon, IIl., S. Merz from Rockford, IIl., and 
F. C. Amsbary from Champaign, under the able leadership of A. Anderson 
from Springfield. The discussion held the attention of a very large audience 
until just before the cocktail hour. 

Friday morning’s papers continued on the high level of the previous 
two days. J. B. Stall discussed “Reservoir Silting in Illinois.” J. Fortin 


(Continued on page 106) 


SIMPLICITY of American Meters. PROOF 
PAYS OFF for You! 


“STERELATOR EFFICIENCY” 


NO 
JOB 
Too 

LARGE 


Buffalo AMERICAN Meters. are. simply 
designed, with fewer working parts 
— save money for you through lower 
maintenance and replacement 

Write for details. 


“BUFFALO METER 
COMPANY 


2914 Main Street 
Buffalo 14, New York 


Actual Users—THE BEST PROOF OF ALL— 
Prove our claims that Everson SterElatorS} are 
DEPENDABLE - SAFE - EFFICIENT 
Easy to operate at LOW MAINTENANCE COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
_accurately for all water sterilizing requirements 
£3 Furnished for manual or automatic — 
Everson SterElatorS utilize a high vacu 
The indicating FLOW METERS have a ‘0 ti to “43 ‘ratio 


Sterplators | 
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© PEKRUL MODEL 56 GATES with 
Philadelphia Limitorque Model 
M30 Motorized Lifts in operation 
at Denver Sewage Disposal Plant. 


PEKRUL GATES are engineered to 
meet the most rigid requirements 
for: 


Flood Control 
Levees 


Irrigation 
Water Works 
Dams 


Sewage Disposal 
Reservoirs 


Pumping Plants 
Oil Refineries 
Fish Hatcheries 
Rearing Ponds 
Recreation Pools 
Cooling Towers 


BROS. MACHINERY CO. | 
DENVER, COLORADO 
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(Continued from page 104) 


discussed “Balancing Water Works Budgets,” and L. Gayton of Chicago 
gave a most interesting paper on how and why Chicago furnishes its water 
to the outlying municipal districts. 

As previously stated, the success of the formal meetings was due to the 
excellent program. There is always the light side of the program, however, 
which adds so much to the meetings. This entertainment consisted of a 
clubroom type cocktail party, followed by entertainment at the banquet, and 
all parties returned to the clubroom for additional frivolity. This enter- 
tainment was arranged by the able Lindy Harper, and all agreed that this 
was one of the best shows the section has ever had. 

The espionage activities of the Polish Countess Maria Pulaski were a 
feature of the dinner program. The caricatures, drawn by one of the city’s 
leading artists, were an added feature of the evening’s entertainment. 
Dancing and stunts continued until well past midnight. 

After three days the participants of this meeting returned to their re- 
spective communities more tired but better informed than when they ar- 
rived and, it is believed, a bit happier. 

J. Lestre Hart 
Secretary-Treasurer 


Woofproof Your 
Metermen 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 
See that every meter reader gets a copy. 
Make him read it! Make him heed it! 


Under the cover reproduced herewith, 
A.W.W.A. has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘‘Bow-wow, 
Mister Meterman’’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 
seat of your pants. 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


521 Fifth Avenue New York 17, N.Y. 
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waste is a problem to you and your community... 
and complete destruction is required ... you should 
investigate—right now—the economical and depend- 
able solution of that problem by low-cost Weisbach 
Ozone treatment. 


Recent investigations reported at the 6th Annual 
Industrial Waste Conference at Purdue University 
showed that chemical oxidation with Welsbach Ozone 
can provide an economical and complete answer to the 
problem of removing phenols from industrial waste. 


In addition to its relatively low cost, Welsbach Ozone 
treatment offers other important advantages: 


@ Generated at point of use. No storage problem; no 
procurement problem; no materials-handling. 
@ Fully automatic. No complicated control problems. 
@ No full-time supervision or labor required. 
@ Non-toxic end-products. No objectionable taste or 
odor in chlorinated water. 
Ozone-phenol reaction is instantaneous. 
'.@ Operating cost is constant and predictable; based 
©. entirely on electric power consumption. Mainte- 
e nance cost is negligible. 
» @ Welsbach Ozonators and treatment vessels require 
: very little space. 
; 4) @ Welsbach Ozone also gives collateral reduction in 
- color, B.O.D. and C.0.D. 


... but, most of all, Welsbach Ozone is economical, 
convenient and dependable! 


information to: 
HE W ACH CORPORATION 
ONE PROCESSES D/V/S/ION 


1500 WALNUT STREET, PHILADELPHIA 2, PA. 


If the presence of phenolic compounds in industrial 
| 
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Judex of Aduertisers’ 


Acidizing of Water Wells: 
Dowell Incorporated 


Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
American Well Works 
Infilco, Inc. 

Permutit Co. 


Air Compressors: 

DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Stuart Corp. 


Ammonia, Anhydrous: 
General Chemical Div. 


Ammonia Receivers: 
Worthington Pump & Mach. Corp. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 
James Jones Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco, Inc 
Walker Process Equipment, Inc. 


Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes) 

Electro Rust-Proofing Corp. 

Harco Corp., Rusta Restor Div. 


Cement Mortar Lining: 
Centriline Corp. 
Warren Foundry & Pipe Corp. 


Chemical Cleaning of Water 
Mains: 
Dowell Incorporated 


Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Everson Mfg. Corp. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 


Chemical Scale Removal Serv- 
ices: 

Dowell Incorporated 

Chemists and Engineers: 

(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 
Chlorine, Liquid: 
Solvay Sales Div. 

Wallace & Tiernan Co., Inc. 


Clamps and Sleeves, Pipe: 
R. H. Baker & Co., Inc. 
— B. Clow & Sons 

resser Mfg. Div. 
M. Greenberg’s Sons 
James Jones Co. 

Rensselaer Valve Co. 
Skinner, M. B., Co. 
A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 
Clamps, Bell Joint: 
Carson-Cadillac Co. 
James B. Clow & Sons 
Dresser Mig. Div. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 
Clamps, Pipe Repair: 
R. H. Baker & Co., Inc 
James B. Clow & Sons 
Dresser Mfg. Div. 
Skinner, M. B., 
Smith-Blair, Inc. 
Warren Foundry & Pipe Corp. 
Clarifiers: 
American Well Works 
Chain Belt Co. 
Cochrane Corp. 
Dorr Co. 
Graver Water Conditioning Co. 
Infilco, Inc. 
Permutit Co. 
Walker Process Equipment, Inc. 
Cleaning Water Mains: 


eg Underground Pipe Ciean- 


ing Co. 


National Water Main Cleaning Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 


United States Pipe & Foundry Co. 


Contractors, Water Supply: 

Boyce Co., Inc. 

Layne & Bowler, Inc. - 

Controllers, Liquid Level, 
Rate of Flow: 

Inc. 

Infilco, Inc. 

a Valve & Meter Co. 

Sparling 

Copper Sheets: 

American Brass 

Copper Sulfate: 

General Chemical Div. 

Tennessee Corp. 

Corrosion Control: 

Calgon, Inc. 

Dearborn Chemical Co. 

Couplings, Flexible: 

R. H. Baker & Co., Inc. 

DeLaval Steam Turbine Co. 

Dresser Mfg. Div. 

Philadelphia Gear Works, Inc. 

Smith-Blair, Inc. 

Diaphragms, Pump: 

Dorr Co 

Morse Bros. Mchy. Co. 

Proportioneers, Inc. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 

Feedwater Treatment: 

Calgon. Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco. Inc. 

Ferric Sulfate: 

Tennessee Corp. 
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Products 


Filter Materials: 
Johns-Manville Corp. 
Infilco, Inc. 

Northern Gravel Co. 
Filters, incl. Feedwater: 
Cochrane Corp. 

Dorr Co. 

Everson Mfg. Corp. 
Infilco, Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter Mig. Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Corp., Ozone Processes 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 
Fittings, Tees, Elis, ete.: 
R. H. Baker & Co., Inc. 
Carlon Products Corp. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 


Co. 

<ennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Floecculating Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Infilco, Inc. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Fluoride Chemicals: 

Aluminum Co. of America, Chemi- 
cals Div. 

Blockson Chemical Co. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

Furnaces, Joint Compound: 

Northrop & Co., Inc. 

Gages, Liquid Level: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Gasholders:. 

Chicago Bridge & lron Co. 

Pittsburgh-Des Moines Stee! Co. 

Gaskets, Rubber Packing: 

= B. Clow & Sons 

Northrop & Co., Inc. 

Smith-Blair, Inc. 

Gates, Shear and Sluice: 

— Drainage & Metal Products, 


gue B. Clow & Sons 
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The water main 
that never grows old— 


ASBESTOS-CEMENT 


Consider the experience of water depart- 
ment officials in South Hadley Falls, Mass.: 
In 1950, it was decided to add three miles 
to the existing system of ‘“‘Century”’ Pipe. 
At the same time, it was necessary to relo- 
cate several hundred feet of the original 
pipe to make it conform to the grading plans 
for a new development area. But, because 
“Century” Pipe never grows “‘old’’, there 
were no difficulties involved: A trench was 
dug to the new grade paralleling the original 
pipe run, and the same “Century”’ Pipe, 
with the same Simplex Couplings was relaid 
and reused at the new level! 


The high re-use value is just one example 
of the continuing economies of ‘‘Century” 
Asbestos-Cement Pipe—economies that 
start with the low cost of the pipe. “Century” 
Pipe, though exceptionally strong, is light 
in weight—is economical to ship and store; 


can be handled easily and laid quickly. It 


made Anbeshes. .. 


Keasbey & Mattison has made 
it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY - AMBLER PENNSYLVANIA 


JOURNAL A.W.W.A., 


Original installation of “Century” Pipe pre- 
vious to relaying it at the new lower grade. 


Engineers: Tighe and Bond, Holyoke, Mass. 
ers: Scott Bros., Ludlow, Mass. 


can be cut and tapped in the field. And, 
because “Century” Pipe never tubercu- 
lates and will not rust or corrode, its original 
carrying capacity never decreases; it does 
not increase pumping costs; the pipe is 
always efficient, always ‘“‘new’’! 


Before you buy or specify any pipe for 
water mains, get the complete story on 
K&M “Century” Asbestos-Cement Pipe. 
We'll gladly send details upon request. 


K&M _ Asbestos Rope for 
yarning bell and spigot joints 
reduces the hazard of high 
bacterial content following 
the laying of water mains. 
Write for details. 
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Morse Bros. Mchy. Co. 
R. D. Wood Co. 


Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, 

Klett Mf, 

Wallace fn Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 
James B. Clow & 
Hays =. Co. 
James Jones Co. 
A. Mfg. Co. 
Hydrants: 
ames B. Clow & Sons 
1. Greenberg’s Sons 
ones Co. 
ennedy Valve Ca 
{as C. Kupferle oundry Co. 
udlow Valve Mfg. C 
M & H Valve & Fittings Co. 
A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 
Ross Valve Mfg. Co. 
R. D. Wood Co. 
Hydrogen lon Equipment: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc. 
Ion Materials: 
Cochrane 
Terry, Inc. 
Infilco, 
Permutit "Co. 
Roberts Filter Mfg. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
iv. 

Jointing Materials: 

Atlas Mineral Products Co. 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe: 

R. H. Baker & Co., Inc. 

Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 

Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Laboratory Reagents: 

Ohio Research & Testing Labs. 

Leak Detectors: 

Jos. G. Pollard Co., Inc. 

Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


Build- 


ADVERTISERS’ PRODUCTS INDEX 


Meter Couplings and Yokes: 
Meter Mtg. Co. 
. H. Baker & Co., Inc. 


Neptune Meter Co 
Pittsburgh E uitable Meter Div. 
Smith-Blair, 
Worthingtoa-Gamon Meter Co. 


Meter Reading and Record 


Books: 
Badger Meter Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Meters, Industrial, Commer- 
celal: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Hersey Mfg. Co. 

Neptune Meter Co. 

pe Equitable Meter Div. 

7 ex Valve & Meter Co. 

Sparling 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 


Mixing uipment: 
Chain Belt Co. 
Infilco, Inc. 
Walker Process Equipment, Inc. 
Ozonation Equipment: 
Welsbach Corp., Ozone Processes 
Div. 
Pipe, Asbestos-Cement: 
-Manville Corp. 
easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron ane. es 
American Cast Iron 

Cast Iron Pipe Researc Assn. 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 
{mes B. Clow & Sons 

nited States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div. 
Cast Iron Pipe Research Assn. 
Centriline Corp. 

Dearborn Co. 
Koppers Co., Inc 
Warren Foundry & Pipe Corp. 
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Pipe, Concrete: 
American Pi 
Lock Joint af 
Price Bros. > 


Pipe, Copper: 
American Brass Co. 


Pipe Cutting Machines: 
James B. Clow & Sons 
Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials; see 
Jointing Materials 


Pipe Locators: 
Jos. G. Pollard Co., Inc. 


Pipe, Plastic: 
Carlon Products Corp. 


Pipe, Steel: 
Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 


Pipelines, Submerged: 
Boyce Co., Inc. 


Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Morse Bros. Mchy. Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Pumps, Deep Well: 

American Well Works 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 

Pumps, Diaphragm: 

Dorr Co. 

Morse Bros. Mchy. Co. 

Proportioneers, Inc. 


& Construction Co. 


Pumps, Hydrant: 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 


Pumps, Sewage: 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Sum 

DeLaval Steam P Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Turbine: 
DeLaval Steam Turbine Co. 
Layne & Bowler, Inc. 
Peerless Pump Div., 
Machinery Corp. 
Worthington Pump & Mach. Corp. 


Dresser Mfg. Div. cs 
Ford Meter Box Co. ey 
Hersey Mfg. Co. 
= - 
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of the 
SUSQUEHANNA” 


PEERLESS 
PUMPS preferred ~ 


n 

FLOOD CONTROL PROJECT Control Project. incest shows Reagan 

Peerless Hydro-Foil pumps, such as serving the project.” en 


those shown above, provide capacities 

ranging up to 220, gpm against low and medium heads from 2 to 
0 feet. These multi-purpose pumps are in service on hundreds of jobs 
similar to the Williamsport Flood Control Project, controlling storm 
and flood water, handling drainage and canal diversion water, as well 
as disposing of municipal and industrial effluent and wastes. A 24 page 
Bulletin B-148-i1 describes their design, construction and application. 
Write for your copy today. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Address Inquiries to Factories at: 
ne los Angeles 31, California or Indianapolis 8, Indiana. 
Offices: New York, Atlanta, Fresno, Los Angeles, Chicago, St. Louis, Phoenix; 
querque, New 


Dallas, Plainview and Lubbock, Texas; Albu Mexico, 


= 
UMP 
| 
| 
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Rate Analysis: 
Recording & Statistical Corp. 


Recorders, Gas Density, CO», 
NHsz, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco, Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 


Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages; see 
Gages 
Sleeves; see Clamps 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Cochrane Corp. 
Permutit Co. 


Soda Ash: 
Solvay Sales Div. 


Sodium He hosphate: 
Blockson Chemical on 
Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
ounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Steel Plate Construction: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Stops, Curb and Corporation: 

Hays Mfg. Co. 


James 4 
A. P. Smith Mfg. Co. 


Storage Tanks; see Tanks 

Strainers, Suction: 

James B. Clow & Sons 

M. Greenberg’s Sons 

R. D. Wood Co. 

Surface Wash Equipment: 

Permutit Co. 

Stuart Corp. 

Swimming Sterilization: 

Everson Mig. Co 

Omega Machine (Div., Build- 
ers Iron Fdry.) 

Proportioneers, Inc. 


ADVERTISERS’ PRODUCTS INDEX 


Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Hays 

A. ‘Mig. Co. 

Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 

iv. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Turbines, Steam: 

DeLaval Steam Turbine Co. 

Turbines, Water: 

DeLaval Steam Turbine Co. 

Valve Boxes: 

Central Foundry Co. 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valve-Inserting Machines: 

A. P. Smith Mfg. Co. 


Valves, Altitude: 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co., Inc. 
Valves, Butterfly, Check, Flap, 

Foot, Hose, Mud and Plug: 
James B. Clow & Sons 
M. Greenberg’s Sons 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

Co. 

Valves, Detector Check: 
Hersey Mfg. Co. 
Valves, Electrically Operated: 
James B. Clow & Sons 
Golden-Anderson Valve Specialty 


‘0. 
Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

Valves. Float: 

James B. Clow & Sons 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co., Inc. 
Valves, Gate: 
James B. Clow & Sons 
Dresser Mfg. Div. 
James Jones Co. 
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Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, 
ated: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty 


0. 
Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Large Diameter: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Regulating: 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co. 
Valves, Swing Check: 
James B. Clow & Sons 
Golden-Anderson Valve Speciaity 


0. 

M. Greenberg's Sons 

M & H Valve & putings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Waterproofing 

Dearborn Chemical Co. 

Inertol Co., Inc. 

Water Softening Plants; see 
Softeners 


Water Sapply Contractors: 

Layne & Bowler, Inc. 

Water Testing Apparatus: 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dearborn Chemical Co. 

Dorr Co. 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilee, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see Ion 
Materials 


Hydraulically Oper- 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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Concrete water- 
works, Savan- 
nah, Ga., show- 
ing cast stone 
facing on front 
(left) and ex- 
posed masonry 
of rear (below). 
Sirene & Co., 
architects and 
engineers; the 
Virginia Engi- 
neering Co., 
contractor. 


with CONCRETE construction 


HE SAVANNAH, Ga. waterworks illustrated above is a typical 

example of the way concrete construction for such buildings 
gives waterworks officials and taxpayers four outstanding plus values 
for their construction dollars. These four plus values are: 


1. CLEANLINESS. Concrete structures are fresh and clean and can be 
kept looking that way with a minimum of maintenance. This very 
cleanliness is symbolic of the purity and sanitation associated with 
the function of such buildings. 


2. DURABILITY. Concrete structures can be built with the strength and 
stamina to resist the effects of weathering action under climatic 
conditions prevailing in any part of the country. 


3. ECONOMY. Concrete construction is moderate in first cost, requires 
little upkeep and has unusually long life. That means low annual cost, 
the true measure of building economy, which is vital to taxpayers. 


4. DISTINCTION. Textures and patterns attainable in architectural 
concrete or concrete masonry add distinction to any architectural 
design. Such buildings are a lasting source of community pride. 


PORTLAND CEMENT ASSOCIATION 


33 W. Grand Ave. { A national organization to improve and extend the uses of portland cement 
Chicago 10, III.) and concrete through scientific research and engineering field work 


2 a 
aa 
aw 
We 


JOURNAL A.W.W.A. Vol. 43, No.5 


Precision made for precision 

measurement! That's why 

Rockwell Arctic and Tropic type 

disc meters are so extremely 

sensitive. It also explains why 

they need so little attention TROPIC TYPE 
and last so long—without For Warm Climates 
costly reconstruction 
or replacement of major 

assemblies. Rockwell disc 

meters are strong and 

dependable. They reflect credit 

to the judgment of those 


ARCTIC TYPE 
For Cold Climates 


Ceotumbus Houston Kensas City tes 

New. York + Pittsburgh + Sen Francisco Seattie 
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This water supply screen chamber and intake 
was developed by Malcolm Pirnie Engineers of 
New York. Advantages of this design are 


simplicity, complete absence of moving parts, 


screen samber use of standard Everdur* well screens and use of 


hydraulic backwash to clean the screens. 


ith The use of Everdur for screens promises long 
WI screen life with a minimum of maintenance. 


Everdur copper-silicon alloys provide an ideal 


structural metal for waterworks and sewage 
installations and wherever rust and corrosion 
are problems. They are strong, highly resistant 


to fatigue and easy to fabricate by oxyacetylene 


screens and electric welding into low cost. 


Anaconda will gladly advise you on translating 
your designs into Everdur. Write The American 
Brass Co., Waterbury 20, Conn. In Canada: 
Anaconda American Brass, Ltd., New Toronto, Ont. 


51142 
*Reg. U. S. Pat. Off. 


where corrosion resistance counts—consider 


® 
ANACONDA 


she 96 + 


Jointed for 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 


and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 
The pioneer self-caulking material for c. i. pipe. 


Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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